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your 


net begins. 


work less/ 


Now/ is here. Now, instead of having to learn HTML to post something on the Web, you can just 

select Now you can type a Web address into anything and Office 97 will recognize it and 

Now you can anywhere that send people anywhere else—for instance, clicking on 

ii'_. ->:• v <:' r iHv 'v si liiid in a Word report would open the appropriate spreadsheet. We’re talking intranet here, 
where you can zoom from one Office document to another to the Web and back in a Tasmanian devil-like frenzy of 
teamwork and productivity {between coffee breaks, of course). Every version of every application has smart new 
features (natural-language grammar checker, anybody?). And the new Outlook" desktop information manager neatly 
packs every little detail of your life into one cozy interface, so everything is easy to find and ready to spring into action 
for you at any moment. In short, t s smarter , its frien dlier. it’s webb ie The end. 


Where do you want to go today?*' www,mlerosoft.com/office/ 


Microsoft 

















now 
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.it’s hard to tell where 

desktop ends 


and the Inter 
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www.microsoft.com /office/97/now/ 















Sony 

Picture Quality 


Super Fine Pitch™ 
Trinitron Tube 


Mukiscan' 

Technology 


Accurate Focus 
Corner to Corner 


Sony Engineering 


Vertically Flat Screen 


Higher Resolutions 
& Refresh Rates 


Digital On-Screen 
Controls 



Sony Advantages 


Broad Family 
of Displays 


National Service 
and Support 


Windows 95 
Plug and Play 


1 - 800 - 352-7669 


& 199$ Sorry Electronics Inc All rights reserved. Reproduction in whole or pari without wiitier, permission is prohibited Sony, the Sony 
Mumstsn, Super Fine Pitda andTrmitron ana Trp.de.'njrksof Sony. Windows r s a endemrk of Microsoft Corporation. Sci'een images are simulated 



Trinitron 


Multiscan 200SX 







'frisylau your inspiration 


Displays by Sony. A cleaner, crisper picture. 

Vivid, accurate color. Trinitron- technology. 
Inspiration comes and goes in an instant. 
Bring yours home on a Sony. 


www.sony.com / technology 


















SOME PARENTS PROTECT 

THEIP CHILDREN WITH A RABID FEROCITY. 


OIHIRSJttiXH 

AN EFFECTIVEjCOLLEGE SAVINGS PLAN. 



THE LION ACCOUNT™ 

- from Dreyfus — 


Start to plan your future* Take advantage of Dreyfus Advice 
and Guidance,*a personal financial planning service available 
through the new Lion Account. With one call you can get 
on-going access to advice as well as educational materials. 
Just one way the Lion Account offers you the tools to reach 
your goals and the power to control all your finances* 
Call I - 8 0 0-THE - LI O N ext. 4^54' stop by a Dreyfus 
Financial Center or visit our website at www*dreyfus.com. 
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■'"’1996 Harmon Internationc 



in all the places great sound is essential, you'll find the world's finest audio equipment. 

•oom Home theater Car Studio Stadium 
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WITH ITS INTERCHANGEABLE COMPONENTS, 

NEC VERSA 2400 IS ACTUALLY 4 NOTEBOOKS IN 1. 


Just slip the 6X CD-ROM 
drive and battery into the 
two modular VersaBay 1 * 
slots, and your NEC Versa" 
2400 changes into a state- 
of-the-art multimedia tool 
for brilliant on-the-road 
presentations. 


JM f Vfrsa 240$ $erig f 

mihMMAlMl* 

Intel Pentium*Processor 
up to 13M1Hz 

Up to 16MB EDO DRAM 

Up m LOHGB hard drive 

1U* DSTN color display 

Two Versa Bay slots** 

Two high-output 
stereo speakers 

Two PC Card slots 

MPEG video 


SEE, HEAR AND FEEL THE DIFFERENCE. 



WITH ITS INTERCHANGEABLE COMPONENTS, 

THE NEC VERSA 2400 IS ACTUALLY 4 NOTEBOOKS IN 1. 


SEE, HEAR AND FEEL THE DIFFERENCE.' 


Just insert both bat¬ 
teries' into the two modular 
VersaBay slots, and your 
NEC Versa 2400 becomes a 
notebook with enough juice 
for up to 6 hours of nonstop 
computing. 


Intel Pentium * Processor 
up to 133MHz 

Up to 16MB EDO DRAM 

Up to 1.08GB hard drive 

113* DSTN color display 

Two VersaBay slots** 

Two high-output 
stereo speakers 

Two PC Card slots 

MPEG vtdeo 





Pentium* 


<35995 Packard Bell NEC, he. For more ■ntamatm call t-SM-k£C-KRSA. Visit our y^bsrte si Versa is a US ngsimd traded d! NEC Ttfhrdogies, Inc. used under Keen* by Pocked fell NEC Inc. See. Hear and Fee' -he Diflrence 

Tt* Intel Inside logo and Pentium arts repstaed irademarks d htel Corpcrafon. 











WITH ITS INTERCHANGEABLE COMPONENTS, 

NEC VERSA 2400 IS ACTUALLY 4 NOTEBOOKS IN 1. 


SEE, HEAR AND FEEL THE DIFFERENCE. 


Pop the battery and the 
floppy drive into the two 
modular VersaBay slots, and 
your NEC Versa 2400 turns 
into a notebook that will 
effortlessly store and trans¬ 
fer data wherever you are. 


NEC VtTM . Z4M. Series. 

Uniting a/$1699 ' 

Intel Pentium* 1 Processor 
up to 133 MHz 

Up to 16MB EDO DRAM 

Up to 1.08GB hard drive 

113" DSTN color display 

Two VersaBay slots** 

Two high output 
stereo speakers 

Two PC Card slots 

MPEG video 





I WITH ITS INTERCHANGEABLE COMPONENTS, 

NEC VERSA 2400 IS ACTUALLY 4 NOTEBOOKS IN 1. 


Slide the 6X CD-ROM 
drive and the floppy drive into 
the two modular VersaBay 
slots. On AG power, your 
NFC Versa 2400 transforms 
into a powerful multimedia 
notebook that will rival a 


by Packard NEC, Inc. 'Estimated sefing price. Actual pike may vary. '’The CD‘flOW drive cornea standard on some models. 'Tine addktignal battery is optional and must be purchased separate 


NEC Versa 2400 Ser 

starting at $1699 * 

Intel Pentium*Processor 
up to 133MHz 

Up to 16MB EDO DRAM 

Up to LOSGB hard drive 

ITS" DSTN color display 

Two VersaBay slots** 

Two high-output 
stereo speakers 

Two PC Card slots 

MPEG video 


desktop computer. 


SEE, HEAR AND FEEL THE DIFFERENCE. 














your 28.8 modem 
this page... 


x2 Downloads Nearly Twice As Fast 

Introducing x2 Technology from 
U.S. Robotics. A revolutionary break¬ 
through in analog modem design that 
lets you download at nearly twice the 
speed of today's 28.8 modems. 

By cutting the time you spend 
waiting for downloads virtually in 
half, x2 fundamentally changes the 
face of online communication. 

x2 Technology Is Available Today 

Any Sportster 33.6 modem pur¬ 
chased after August 15, 1996 is soft¬ 
ware upgradable to x2. Or you can 
find the Sportster that's right for you, 
with x2 capabilities already built in, 
on store shelves today. 

Either way, you can start down¬ 
loading nearly twice as fast with the 
dozens of Internet service providers 
supporting x2 Technology. 

Software-Upgrade To Standard 

U.5, Robotics has a long history of 
supporting international communica¬ 
tions standards. And, while lhe JTU T 
committee has not yet recommended 
a standard for 56 Kbps modems, we 


[Mobotics 


EIJ!J4f5 US. Robotics, All righto merwrf. US. Robotics. rfir 1 USRobtitin Inyo ttrid Spurt Her are register til trademarks and x.2 and the *2 Iona are trademarks 
of US. Kahatir.y iWufi specifications subject t* eharrge without notice. Contort j mar US Mmirs representative far torrent ptodiKt information. 
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are working closely with them to create 
one. Whatever standard is eventually 
established, US. Robotics will offer 
the easiest possible upgrade path. 

Supported By Industry Leaders 

x2 is already being supported by 
major chipset makers and original 
equipment manufacturers, as well as 
online services with more than 15 
million subscribers. With widespread 
acceptance and deployment from such 
industry leaders as America Online, 
CompuServe and NETCOM, it's easy 
to see why x2 is setting the pace for 
online speed. 


x2: The Right Choice For Speed 

li.S. Robotics connects more 
people online than anyone else. Now, 
with x2 Technology we offer one 
more reason why we re the world's 
# l maker of modems. 

To learn more about x2, visit us at 
www.usr.com/x2 or give us a call at 
1-800-525-USR1. 

And don't wait a minute longer 
than necessary. 

(HKflubotics 
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£)1997 American Century Services Corp., 
American Century Investment Service^ Inc 






Please call 1-SG0-345-7574 
for a prospectus containing 
more complete informatinn 
including charges and 
expenses, which should be 
read before investing, 
www. amerkancentury. com 


Does money grow on trees? The way we've been acting you'd think so. In 
the past 10 years, we've grown from $4 billion in assets to $54 billion, at last 
count. One reason could be the way we work. Unlike other fund companies, 
our funds are managed by teams of people. Instead of an individual. It just 
makes more sense to us. For 38 years, we have only offered mutual funds 
that we are willing to invest in ourselves. Then, there are the new ideas. 
Ours was the first Web site for mutual fund transactions. We developed the 
first money market and zero-coupon bond funds for individual investors. 
Today, we have over 60 funds to help best meet your investment needs. And 
we've simplified them into three distinct groups to help make it easier to 
identify those you are most comfortable with. That becomes even easier 
when you call us. But our latest idea says more about our confidence and 
optimism for the future. It combines the investment strengths of Twentieth 
Century Mutual Funds* and The Benham Group* into something bigger and 
better, American Century Investments. Our goal is to help keep you ahead. 
You'll find us growing under the tree. It happens to be our new logo. 
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The Doomslayer 


The environment is going to hell, and 
human life is doomed to only get worse, 
right? Wrong. Conventional wisdom, 
please meet Julian Simon. 

By Ed Regis 



The Netizen: 

The Great HDTV 
Swindle 

Broadcasters are trying to 
make money the way they 
always have - by getting the 
government to give them 
free bandwidth and rigging 
the regulations in their favor. 
By Charles Platt 



HyperReal 

A new wave of computer 
renderings - such as Rafael 
Viholy Architects' trompe 
I'oeil styling of the Tokyo 
International Forum- 
give unbuilt architecture 
an imaginative leap. 

By James Daly 


142 



Internet 

Explorer 

Steve Capps is the soft¬ 
ware genius who helped 
create the Mac, and he 
was chief designer of 
the Newton. Now, can he 
build a better browser 
for Microsoft? 

By Rogier van Bakel 


144 



Hard Drive 

The parallel universe 
of auto racing simulation 
is about to collide with 
reality. 

8y Rob Riddell 


148 



Lifestreams 

According to David Gelernter, 
the desktop metaphor is 
obsolete. He wants to move 
beyond space - to time. 

By Steve G. Steinberg 


Cover: 

George Lucas photographed by 
Thomas Heinser, November 1996, 
Skywalker Ranch, California. 

Introduction: 

PhotoDisc CMCD Library 
The Object Series. 

Amharic translation 
courtesy of Direct Language 
Communications Inc. 










Win-Win World 

Futurist Hazel Henderson has 
a modest proposal: Abolish 
economics and make way for 
the economy of abundance. 
By Kevin Kelly 


154 


You Are Borg 

For Donna Haraway, 
we are already assimilated. 
By Hari Kunzru 


160 




Beyond Star Wars 

What's next for George Lucas. 
The Wired interview, 
by Kevin Kelly and Paula Parisi 
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98 Head Start By Samuel Greengard 
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By Denise Hamilton 


: , {= s 


Get Wired - 
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More Is Less By David Shenk 
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Give Workers a Free Choice By Jose Pin era 
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218 
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'When I logged on that Tuesday night 


"It was supposed to be just another 
evening chat session on our genealogy 
forum, discussing family histories. We 
had about 15 people online from all over, 
including one gentleman logged on from 
Arbroath, Scotland. It was 4 o’clock in the 
morning there. Turns out he was alone in his 
apartment and not feeling very well. 

"I didn't even notice when he first typed in T 
think I have a problem/ But by the time he wrote 
T think I have had a stroke’ and I saw this stuff 
scrolling up my screen, I realized he was really in 
trouble. I kept writing what is your phone num¬ 
ber?’ He was barely able to see clear enough to 


key in his number - and then he stopped typing. 

I dialed the operator and within 2 minutes I'm 
talking to a police dispatcher in Arbroath. Ten 
minutes later, police made it to his home and 
found him lying on the floor, conscious but 
unable to talk. 

“The next morning I was told that I'd saved this 
man’s life. Fortunately, it wasn’t a stroke, and he 
was home from the hospital later that day. 

“At times like this, you don't stop to think - you 
just do it. Like, I didn't worry about my modem. 
I just knew it would keep me connected. I've 
been using personal computers for, oh, about 
17 years now so I know what works. 1 put my 



Imagine what you could do with a faster modem 


With Rockwell s new K56Plus technology you'll connect ro the 
Internet ar speeds twice as fast as today. Up to 56 kilobits per second. 
All you need is a K56Plus modem and a compatible Internet Service 
Provider. Easy, Hundreds upon hundreds of ISPs and more than a 
hundred modem vendors support Rockwell's K56Plus technology, 
giving you the highest probability of 56K connections every time. 

When going online, you want the highest quality, latest technology, 
maximum compatibility, and best value. Look for the Connect with 
Rockwell label on your next modem, or ask your retailer 

Because Communication Matters 1M 


* 1 * Rockwell 


RULES AND REGULATIONS 

m PURCHASE mmi The mi (mm IS open ID 
legal (IT. resfoom, 19 years or odder, Employes (and their 
iimittiforc families oF (wkwell, in affiliates, subsidiaries, agencies., 
distributor* and retailers are out eligible. W where prohibited or 
rtscrkued by Faw. Contest begins flti Norembet I, 1994 at 9 a.m. 
OF and J entries must be neceiwl no liter iban January 31, 
Iff? it 5 p.m, OL 

HOW TO ENTER: link to the Rockwell website at 
hrcp;//www.jib.rackwelF,wm and follow ihn instructions. Ip addilion 
(0 entering the requested infomtf&ifl, ymi will he asked to write 
a story, 75 to IflU words in length, ahaut your use id a modem. 
Or, obtain in entry form by mailrng i self-addressed. stamped 
emrcbpe to: "Webitones Contest’ - Entry Request. 431! Oab 
Lawn Ave, iu 600/LB IB, Dallas IX, 75219-1315: nqn#tt must 
be revived by January IS. 1997. Complete the entry farm and 
mail with your story, regarding your use of a modem, to cFie 
above address. to be postmarked by January 11, 19?/ arid 
reterred by February 10, 199/ Be sure to mark the outside 
envelope "Contest Entry." Limit of one ensry per e-oil address or 


by mail. Original entry Form must be used, IF an e-mail entry is 
selected as a winner, the prize will be awarded to the registered 
e-mail addressee. Stories submitted via regular mail ntust be legi¬ 
bly handprinted w mk or typewritten on an 8.5" h IF" piece oF 
paper. Entries, via e-mail or tegular mail, not satisfying the offi¬ 
cial rides will he automatically distjeialiffoif. All entries become the 
sole property of Roritwril and trill not be returned. 

WINNERS: Winners wifi be determined on or around February 
29. 1997 Irani a>J eligible entries received, Stories will be judged 
based on which <i tbe most cwmpgfhng human-interest story that 
bes! reflects how ynut modem has allowed yon , to conrteti and 
make i difference; shat is, bow you have utiFired s modem. All 
stories must he inn. Doe winner wilF be selected m each ol four 
regions/qiradraois of the U1 Tor make-up of regions, send a self- 
addressed stamped envelope tut 4311 Oak Lawn Ate,, Ste MM/H 
Id, Dallas IX, 7S 219-2315. 9e sure tu indicate "Negjflin* on shir 
outside envelope. Entrant's state of residency wifi determine the 
appropriate region tor purposes of tins Contest Entries will be 
evaluated by Tire Marketing Continuum, an independent pidgmg 
organization. All fudpng decisions sire final and binding in aN 


respects. Entrants agree to these rules and to the judges' deci¬ 
sions. Winners will be notified by mail and will he required no 
execute an Affidavit of Eligibility, Liability and Publicity Release 
Form iwtiere legal), Warranty of Originality and an Assignment of 
All Rights, II 4 winner Fails to execute and reiirm these materials 
within the prescribed rime, prize may be deemed forfeited at the 
discretion of FtockwiU and awarded to an alternate winner, 
Winners are responsible Cur ill tons. No transfer. Substitution, or 
cash in lieu of prizes n. permitted, except at option of sponsor 
for pme of equal or greater due. Acceptance of prae consti 
totes permission to the sponsor ro use the winner's name, like¬ 
ness, and story fa purposes of advertising and trade without lirr- 
tltet tumpuirsaifan, unless prohibited by law. Rockwell is not 
responsible fot illegibfo. incomplete, foil Lite, misdirected or 
postage dus wlries/maif or foi phone, electronic. network com¬ 
puter, hardware, or software program malfunctions, forlures, or dif¬ 
ficulties, A5I ideas, totuepu, copyrighted materials and trademarks 
rerstamed m rhe entrant: j story are assigned to lockwelf for any 
and all uses, and may thereafter Ire sued by Bodbel! without 
Further comprnsasion to errmni. Ail stones most be original work 


of the entrant regarding the indicated theme. In the event the 
Internet portion of the Contest is not capable of being conducted 
as planned due to computer virus, tampering, or oilier cause. 
Rockwell, in its snip discretion, reserves the righi to cancel the 
Internet portion of the Contest and award pries based on the 
mail-in entries only. By participating and winning a prize, winner 
releases Rockwell. its affiliates, subsidiaries agencies, distributors 
and retailers, and their respective officer*, directors, employees and 
KBits from any and ail liability with respect to participation in 
the Contesj or acceptance or use/misuse of the prize, 

Ml'iZEI (4): A personal computer system ndudsng monitor and a 
ftotfciveil-baied imdem. wiih an apprcownate retail value of $2500, 
will be awarded to each of the lour regional winners. 

WINNERS UST To receive a Fist of the winnen. available alter 
Match 15, 199/, send a sail-addressed tnvebp:- to: , ‘Web5torres“ 
BIT Oak Lwti Ave„ Ste MQ/IB 19. Dallas IK, 75219-2315.9e 
sirtr- to indicate "Marie rL ou the OutiiSc envelope. Wi.'irteff 
names will also be potted <m she ImRw® *?fr site between 
rtardv Jf, [99/ and ]afy I, 1997.. 
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I had no idea I would save a life. 


system together myself I pick components 
with the best performance and value. 
Like my modem. It has Rockwell chips at 
its heart. I wouldn't depend on anything 
less. I mean, you never know when a 
discussion about the family tree just 
might end up keeping 
one branch alive. ’ 


Richard Eastman 

CompuServe® Genealogy Forum founder 
Billerica, Massachusetts 


Share your story. 
Win a new pc. 


Why more 

MODEMS HAVE 

Rockwell 

their heart: 


Rockwell chipsets are found 
in over two-thirds of the 
world's modems. With good 
reason. Rockwell built its first 
modems more than forty 
years ago. and has been an 
innovative leader in modem 
technology ever since. From 
the first standard chipset to 
transmit 4800 baud to the 
coming 56 Kbps technology, 
Rockwell leads the way. In 
data, fax. & voice communi¬ 
cations technology. 


This brave new online world 
is reshaping people's lives. 
Ordinary folks are using 
their modems to save lives, 
locate loved ones, get A’s 
on homework and make 
new long-distance friends. 
Usually with Rockwell-based 
modems. 


If you have a true story to 
share, we'd like to hear it. 
You could win a brand new. 
state-of-the-art personal 
computer system. Complete 
with a state-of-the-art 
Rockweil-based modem, of 
course. Tell us how your 
modem has affected your life. 


Point your browser to: 
WWW.NB.ROCKWELL.COM 





Looks like a floppy drive, feels like a 

(A 120 megabyte 



Circle-pyramid logo is a trademark of 1 nation © Imatton 1990 

COMPAQ. 


EXABYTE 0 



OR. Technology 











floppy drive, works like a floppy drive, 
floppy drive.) 



LS-120 technology- 

120 Megabytes. 3.5" floppy compatible. 

Take a good look at the next PC you buy and faster and roomier It's brought to you by a 

make sure Its floppy drive has the LS-120 consortium of global leaders which includes 

advantage: hassle-free, high-capacity Imatton (a new company including the 

storage. Only the LS-120 drive can give former data storage business of 3M} ( 

you 120 MB of floppy capacity, higher Compaq, Panasonic, Mitsubishi, Maxell, 

performance, and the ability to read and OR Technology, and Exabyte. It's the 

write to the 1,44MB and 720K floppies new standard. No matter how you look 

you use all the time. LS-120 is the same simple at it. Find out more at www.LSl20.com. 

floppy you already know how to use—just Or call us at 1-300-833-1 889, ext, 4002. 
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IMATION 

Borne of 3M Innovation 
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The creative process has always been a mystery to some. To others, it's a way of life. For them, we offer the S900- 
A computer designed specifically to meet the needs of the creative professional. The 59G0’s advanced architecture 
combines high performance and expandability with the familiarity of the Mac OS . With worry-free service (standard 
3 day on-site warranty) and at a price that can't be beat, the S9G0 is setting new standards for an old pursuit: Art. 











suPERmac 

Computers that Work the Way You Do 


1 S900 KEY FEATURES | 


0 Standard interleaved Memory 

Every 5900 tames standard with interleaved 
memory for workstation quality T28-bit access 
memory and best system performance. Others 
only provide 64-bit access memory. 


0 - Advanced Scalable Processor Design 

(Ai,P,D*J This modular configuration allows 
easy upgradeabfiity to add or change CPUs 
as desired. Costs less and is more flexible, 
allowing your system to grow as you do. 

0 - UMAX fCRa-PCI Bridge 

the 59 Q0 allows burst cammunicalion 
between all PCI slots, no matter where 
devices ore inserted, for greater 
expand ability and easy set up, 

* Ultimate Expandability 

* Totally Upgradeable 

* Advanced Design 


Si/perMnc J7GQ 



SuperMucC600 




m# 

MacW^k 



tm 

IfluTs! 


CALL 888-624-UMAX 


or visit our web sile @ http//www.su per mnc.com 


]99ft AH nghcs reserved. SupcrMac rs Ncensed extkiwly to UMAX Computer Corporation ► 47471 1 SeahTi^c Dr. FicmOCit CA 0453H. Tel: (EMU} 232 - 8629 . fax: f510) 623-7350 
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Hitachi Mx Series. 

There was d time when Commanders-in-Chief could 
disappear for days on end. I hey'd slip off to write a speech 
or fish or to just make themselves generally unreachable to 
all three branches of government. 

Its been a lot of decades since presidents could do 
that. Heck, even you wouldnt do that. No 
matter where on the planet you are. you re 
expected to be 100% on top of it. 

mich exactly defines the purpose 
of Hitachi Mobilized Computing 
technology. As demonstrated by 
the Hitachi MX Series notebooks. 

Each is engineered on the ^ ^ 

■ . | Hitdch MX Series 

premise that any time you spend -glMmich 

trying to set up a computer is wasted time. So each 
machine comes ready to connect to anywhere via the Net, 
online sen ices, two-way [ax. Or over standard office networks. 
Because the h/lx is our top of the line, its jammed 
with a catalog of impressive features, including a suite 
of multi-media presentation components. Making the 
Hitachi MX capable of replacing a desktop PC 

So, whether you serve in high office or home office, you 
have the means to exercise the requirements of leadership. 

With Hitachi Mobilized Computing, mmssa 

the levers of power are always at hand. ^ 
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US. Robotics TJ -6 cdlufcrr [tody modem 
Pre- con figured communications software 
I met Pentium processor of up to ibh MHz. 
Jixtra large ul.i") high resolution screen. 
Optional mini hot doc* 


All requisite ports including integrated LAX. 
CD ROM drive, up to speed 
(Swaps [or d floppy or second battery) 
Altec Lansing* Stereo enhanced sound 
dp bit video acceleration 


S1 gori \ Li, in Pt. t j'wpofcitknn fllSA) All rights rcarwid Mohiliod V jitti puling ,ind Fcrnute CilrtPoT rfn: &atlenMfk.i i.>| HlMciii PL. 

ihirh rrrty be FT^slr.rnrl in snmr ^irisdfctinns, The Intel InsirlrlnfioSftrntkjm fire TEgtflHfcd bademdrlisaf Intel CcirpOfdtU'ifi 
All other jtiiIj'L', ,tir iihJ bv 1 hear crspifiTiike <.mnp,uiirrs. Trchnicnl sperifierttinrts nnd prituivs subject to change %ithoul nOtiCi 


Remote Control 



















w 


D 


Slogan 

trademarking 
is stupid™ 

Thats why we don't use slogans™ 



Simple. shoes 

we're number 42 


U.5.A. & CANADA: 492 South Foirview, Goleta CA 93117 (800) 611 -0685 
EUROPE 31 70 329 6134 AUSTRALIA, NEW ZEALAND 61 (0) 44 41 -5055 JAPAN 81 3 5421 -3044 



Editor/Pubfisher: Louis Rossetto 
President; Jane Metcalfe 


iu 


Vice President: Dana Lyon 
Associate Publisher: Drew Schutte 
+1 {415)276 4902 


Emai l: Advertising: advertKing&wiredcom Classified: dossffieds@wfred.corn 

San Francisco 

Advertising Manager: 

Moira McDonald +1 (415) 276 4903 
Senior Account Exec: 

Ruth Tooker +1 (41S) 2 76 4904 

West Coast Account Execs: 

John Fitzgerald +1 (415) 276 4907 
Julie Nester +1 (415) 276 4905 

Jo natha n Slavet +1 (415) 276 4906 

520 3rd 51,4th Floor, 

San Francisco, CA 94107-1815 

New York 

Advertising Director: 

La urie Hewlett +1 (212) 822 023 

Advertising Manager: 

Jim Taylor + 1 (212)822 023^ 

Senior Account Exec; 

Emma Taylor Smith +1 {212) 822 024i 
East Coast Account Execs: 

Peter Kosmala +1 [212} 822 024 

Chris Mitchell +1 (212)822 027 

Sara Stein +1 (212)822021: 

Receptor NY: Ben Jurin 

16 West 19th St, 11th Floor 

New York, NY 10011 
+T (212) 822 0200 

Southwest 

Ellen Lewis, Michael Stafford 

5000 Quorum Dr,, Suite 545 

Dal las, TX 75240 
-hi {214) 960 2B89 

Southeast 

Tim DiCarto 

11085 Amberton Crossing 

Duluth, GA 30155 
+1 [770)232 0555 

Detroit 

Larisa Whitney, Kathleen Charia 

3221 W. Big Beaver Rd„ Suite 309 

Troy, Ml 48084 
+1 (810)816 9800 

HotWired: 

Advertising Director: 

Rick Boyce 
+1 (415)276 3440 

East Coast Advertising Director: 
Mitchell Kreueh 
+1 [212)822 0214 

West Coast Classified: 

Kristian Schwartz +1 (415) 276 491; 
East Coast Classified: 

J usti n McDonald +1 {212) 822 0275 

Italy 

Jeffrey Byrnes 

Via, kOmbani 1 

20129 Milano, Italia 
+39(2) 295 29712 

Advertising Promotions Manager: Elizabeth Morley 

Advertising Marketing Analyst Jacquelyn Johnstone 

Advertising Promotions Coordinator: Muriel Foster 

Advertising Marketing Coordinator: Courtney McGovern 


Advertising Business Coordinator: Holly Patterson 

Advertising Production Manager: Robert Franklin 

Sates Associates: Margaret Campbell, Justin McDonald, Genevieve Moore, 

Elizabeth Link, Katie Fogarty,Tammi Nassar, Josh Stinchcomb,Zaeh Chapmai 


Executive Vice President: Todd Sotkiewrcz 
Operations Analyst: Celeste Chin 

Circulation Director: Catherine Huchting 
Circulation Consultant: Greg Jones 
Single Copy Sales Consultant: George Clark 
Fulfillment Manager: David Turbert 
Circulation Promotions Manager: Jane Kratochvll 
Customer Service Manager: Kristy O'Rell 

Circulation Coordinators: Peter Corbett, Kirsten Strickland, Christina Ganjei 
Fulfillment Assistants; Veronica Ortiz, Kim Thornton, Christy Myers, 

Scott Meyers, Jackie Stample, Jason Porter, Rafael Sosa 

Corporate Communications: Don Markley 
Publicity Assistant: Lessley Anderson 
International Editions: Meguml Ikeda 
Trademarks, Rights, fir Reprints: Carla Garros 
Office Managers: Jessica Halgren, Bart Higgins 
Receptor SF: Christine Boeppte 

Sysadmin: Michael Wise 

Connectivity Coordinator; Joseph Bucdarelli 

Databases: Brad Bulger 

MIS Informant: Jonathan Wright 

Technodrone: Andrew Simas 

New York Sysadmin: Bill Shamam 

Control!er:5pero Matthews 

Accounts Payable Manager: Indra Lowenstein 

Senior AJP Accountant: Mary Mitchell 

Accounts Payable: Eduardo Parra 

Accounts Receivable Supervisor; Ben Montesano 

Accounts Receivable: Brian Gainey,Tim Mitchell 

Subscription or back-issue requests, payments, problems, or inquiries: 
call [800) SO WIRED, 4-1 (415) 276 5000 outside the US, 
fax +1 (415) 276 520Q, email subseription^wiredxom, 

Individuals: US$39.95112 issues}, $71 [24 issues) 

Canada US$64 (12 Issues), $119 (24 issues) (GSTinoL) 

Foreign US$79 (12 issues), $149 (24 issues) 

Institutions [libraries, companies with more than 20 employees): 

US$80 (12 issues), $143 {24 issues) 

Canada US$103 (12 issues), $191(24 issues) (GST incf) 

Foreign US$110 {12 issues), $210 (24 issues) 

Mail check to Wired, PO Box 191826, San Francisco, CA 94119-9866. 

Foreign subscriptions payable by credit card, postal money order in US$, 
or check drawn on a US bark. 

Mailing fists: Wired may rent its mailing list. If you do not want your name 
Included, please Jet us know by phone, mail, or emaif. 

ABC Audited. 
































ultimate 

presentation 

tool. 


You've got powerful ideas. And finally, there’s a tool that can 
bring them to life. Introducing the Epson* PowerLite" 5000 SVGA 
projector. With the perfect combination of portability, 
brightness and versatility, you can now deliver dazzling 
presentations anytime, anywhere. 

The world leader in high- 

v ■ t . . ■ rmnna # uiotul 

performance, portable projectors. ^ 5000 . thf ^ 

With 450 ANSI lumens, it’s the brightest nwmk'r our am^wmiring line of 

. i_i cire a - . ^ i 34W high*p?ifamwiice pmj&ton, 

portable SVGA projector m its class, so 

you can make brilliant presentations without turning off the lights. 
All of this comes in a compact package that weighs about 14 lbs., so 
it is easy to Lake on the road. Plus, Epson's revolutionary Size Wise" 
Resizing Technology even reproduces high-resolution XGA images 
with astonishing clarity. 

Greater versatility and ease-of-use. In just seconds, you can 
connect to two computers (PC/Mac) phis a VCR, simultaneously. The 
Epson PowerLite 5000 supports full-motion video, colorful text, 
animated graphics and 3-D stereo sound to add more impact to your 
muUimedia presentations. And with our new Chronos™ lamp, you 
can get about five years ol lamp life, without the hassle or expense 
of constant lamp changes. For added confidence on the road, 

Epson’s Road Service Program can offer a replacement projector, 
usually overnight. 

So, whether you’re going around the comer or around the world, 
the Epson PowerLite 5000 gives you the power to make 
the ultimate presentation...every time. For more 
information, call our toll-free 
number or visit us at 
WTVw.epson.com. 


COLOR.™ 


Epson ts a rtjriaffaa*d rijulrrnark iA heikn E^in Corp. PowerLite, SiaeWise amt Chronas arc trademarks oi' Epucn Americu. Itn. A] I other trademarks are I lie properly 
of iheir respective owners. Award unit uumirrnlitHi given to the EIJ 1 -3tX10, the first in Epson's liny nf projector* with 3 LCD lech oology. Climrms lamp life based on $ hr^- 
iu*e/wefiti. 50 wwlis/yrar. Kiwi I Service Pmgruin valid in US and Canaria only and is Ft-pf white undrr Epsuntt midyear limited warranly. OlWfi ISpswi America. Ific 


YOU’VE GOT TO SEE IT IN 






Subscription information 5 ubscrlptions@wiredxom 
Rants & Raves rants@wired.com 
Editorial guidelines guideiines@wiredxom 
Editorial correspondence editor@wiredxom 
Net Surf contributions surf@wired.com 
WiredWare (T-shirts, et cetera) ware@wired.com 

The most efficient way to reach us at Wired is via email. Some addresses, such as guidelines@wired.com or info-rama@wired.com, 
will bounce back text, freeing us human types to create the next issue of Wired. Advertising saies adverthing@wired.com 

General questions info@wired.com 

Email server info-rama@wired.com 


The Burning Issue 

While words on a piece of paper cannot dp total jus 
tice to Burning Man, Bruce Sterling does a fair job 
("Greetings from Burning Man!" Wired 4.11,page 196). 
I'd say a hell of a lot better than SPiN's recent article. 

I don't know whether to praise Wired for a decently 
objective article, or curse you for plastering the festi¬ 
val across the cover, thereby letting more clueless, 
unprepared yahoos (apologies to the Web site) know 
about this wonderful thing! 

Pete Isaacson 

penfold_of_terra@prodigy.com 

The Burning Man cover 
caught my attention at 
once. I've been curious 
about the event ever 
since I read about It in 
High Power Rocketry , 

You see, high-power 
rocketry hobbyists con¬ 
sider Black Rock Desert 
an ideal place to launch 
their creations and hold 
their big annual shootout, 
known affectionately as 
Large and Dangerous 
Rocket Ships. 

By the luck of the draw, 
one rocketry shootout 
coincided with Burning 
Man, and the rocket peo¬ 
ple returned home with 
breathless tales of a 
strange ceremony sur¬ 
rounding the burning of 
a giant human effigy. It sounded rather cook 

After reading Bruce Sterling's report and seeing 
the photos, I'm a bit disappointed. There's a lot of 
weirdness and chaos and debauchery, but there 
doesn't seem to be much point to it. The article 
overflows with Sterling's admiration of the "hippie 
tribal thing," But I despise hipness and trendiness 
and "art"that exists only to freak people. What ever 
happened to substance? What about the value of 
rational thought? 

It disturbs me that Net culture has come to be 
associated with that kind of nonsense,! believe in 
constantly looking toward the future and working 


toward a better one. Where are we going? I don't 
claim to have all the answers, but l hope we are not 
going to a future where we strip naked, wallow in 
the mud, and prance about like idiots. 

Tony Belding 
tlbelding@htcomp.net 

Better Latency Than Never 

I was pleased by the discussion of network latency 
and interactive response times in "Best Size for a 
Planet" (Wired 4.10, page 133), 

James Martin writes that'a signal can go a distance 


of 13,020 miles in 70 milliseconds.This is the great¬ 
est twitch zone possible. It is just enough.The far¬ 
thest distance between any two points on Earth 
happens to be about 13,000 miles Jhe planet is 
the perfect size for everyone to communicate with 
twitch response times/ 

Would that it were true. 

Unfortunately, Martin's calculations used the speed 
of light in a vacuum (300,000 kilometers per second), 
not the speed of light in glass fiber, which at 200,000 
km/s is 33 percent slower Martin also confused 
response time with one-way time. So, given that the 
circumference of Earth is 40,070 kilometers, the total 


round-trip delay to the far side of the planet and back 
over fiber-optic wires would be 200 milliseconds. 

And there are other problems closer to home. If 
my next-door neighbor and I are dialed into ISPs 
using today's conventional 28.B modems, the current 
round-trip message time is more than 500 millisec¬ 
onds. Unless modem makers start caring about 
latency as well, we're not going to get 200-mi I i Sec¬ 
ond response times to the end of the street, never 
mind to the other side of the planet. 

Stuart Cheshire 
cheshire@cs.stanford.edu 

Web Dreaming 

I just read the article on 
Suck ("Web Dreams," 

Wired 4.11, page 166) and 
thought it was damn 
inspired, 
i studied cultural 
anthropology in college 
but hit a crisis with it: 

How could I tell someone 
else's story? How could 
1 understand a worldview 
separate from my own? 
Luckily, other anthropolo¬ 
gists hit the same crisis, 
and a new school of 
thought - called inter¬ 
pretive anthropology, 
symbolic anthropology, 
or sometimes postmodern 
anthropology - was born. 
The idea is that the partic¬ 
ipant or observer status is no longer sacred - there 
is no way to penetrate another culture and describe 
it justly.The only thing that could be described is 
the relationship between the ethnographer and the 
culture studied. Which is exactly what Josh Quittner 
did in the article, and it was effective. 

It's a funny thing. When we study relationship, 
we see both sides of the equation much more 
clearlyJhere is no objectivity. But if we dive boldly 
into subjectivity, we will grasp the heart of the 
matter. 

Cathy Young 
cafe@groudiy.com 
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Mrry Bowdish, Publishing 
executive, 37; of Massive 
lard Drive Failure 


By SIMON BOWDEN 

He was the envy of the textbook 
jblishing crowd. The bad boy of 
ie scholastic set. Witty, urbane 
id outspoken, Larry Bowdish lit 
d a sleepy industry with his mete- 
tc rise to the top, but the ride 
ided suddenly late one night last 
eek, when he suffered a devas- 
ting system collapse during final 
anuscript edits. 

Mr. Bowdish’s sudden demise 
ime as a shock to his friends 
ho recalled a man known for his 
Landless energy, determination, 
id enthusiasm, 

“Naturally, we’re all a little 
umied” said Information Ser- 
ces Director David B. Cohen, 
Lfter all T we encourage employees 

“One minute youve got the 
world by the tail and the 
next...you’ve been erased." 

save their work every chance 
ey get" Said another colleague, 
ho asked not to be identified, 
Vs so unfair. I mean, one minute 
>u’ve got the world by the tail and 
e next,..you’ve been erased” 

U A team of experts have traced 
esystem collapse” said Mr Cohen, 
econstructing Bowdish’s last 
mrs and his desperate attempts at 
trievai” It now appears Mr 
iwdish was downloading from 
>rporate archives onto his work- 



Lany Bowdish 


station, and periodically dumping 
onto floppy disks. “People can use 
floppies as backup, bul obviously 
there's limited capacity. Besides, 
Bowdish was making changes 
straight onto the disks, not even 
keeping track of his changes. So, 
searching for lost data became a 
moot point ” explained Cohen. 

The controversial Mr Bowdish 
combined a flair for the dramatic 
with a keen sense of publicity, not 
always welcome in the somewhat 
conservative milieu of textbook 
publishing. 

Mr. Bowdish, who had no 
known history of hard drive fail¬ 
ure, leaves no surviving software. 
In lieu of flowers, the family kind¬ 
ly requests all leads and reason¬ 
able job offers be forwarded to the 
home address. 


Web Designer Gary Stepniak, 
A, Burglary Victim 


By SIMON BOWDEN 

The computer graphics industry 
as saddened yesterday to hear of 
e loss of Gary R. Stepniak, Presi- 
:nt of Internet startup Steptooniaks. 
Mr, Stepniak's laptop was stolen 
a weekend break-in. There are 
) surviving files, 

“Everything was on there" 
mented Blake Olson, Mr 
epniak’s partner. “Basically, 
e're screwed.” Close business 
seriates and the firm's few 
maining clients believe that, had 
r. Stepniak simply purchased an 


external back up drive, Mr. Olson 
would not now find himself in the 
painful and somewhat embarrass¬ 
ing position of explaining his 
ex-partner's tragic blunder. 

Mr. Olson wishes to express his 
heartfelt appreciation for the 
tremendous outpouring of support 
and condolences offered from the 
design community, 

“Make no mistake, We’re still 
in business despite everything” 
insisted an obviously distraught 
Olson, “No doubt, this is a great loss 
for the company Of course, we’U 
miss Gary too." 


tCrnn hctt 

Churtucfc, Megan 
Esposito, Uwf 
Homick, Amy 


Lewis, Stephen 



Rauscner, Stocev A. 
Svizzera, Ron 


lESER, Richard J. of Mew Yprfc 

V. Desktop computer, Qge ^ J 

irs. Software Inducted spreod- 
;ets„ word processing, pnd p 
iphics program as well os a 
imising screenplay, his son's book 
jort and other dacuments lor 
Sinew, personal and family use. 


{Eras lira 

BEATTIE. Maureen at Seattle, VWL 
Lflsses included a powerful mew desk¬ 
top PC with B* RAM, built-in hvper 
cord modem, undteie-rmlroed and 
customized software. For camotere 
llsllng. see today's, classified oduer 
trsement section under 'Computers 
■and Office Equipment For Sate,' 


CKARTRAND, ClffllV, Of Cotfalc 
Junetl, CA. Bom July 15, i960 In 
Momctiesfer. New Hampshire 
Mother of Andrew and George. 
Survived by broitwrs Errol and 
Peter, dozens of friends ond relo- 
Uvus. plus several erased and use¬ 
less disks. 


(Era* hen 

DWNES, Louru. Late al Wtedteni, 
MA. Betoved en-smoil business owner, 
wife Of Jocfcj mother pt Shannon, 
Timothy. Jr. and Elizabeth- Sur¬ 
vived bv scores of easterners, sun- 
oilers, ta* attorneys, accounts due, 
and accounts payable. Your records 
wifi be missed bv us. all. 

SILVER 10, Gut, awsHI, of Dallas, 
TX, TnaweL agent whose system fail¬ 
ure meant the toss of confirmation 
codes and customized Itineraries. 
Survived toy scores of travellers 
stranded In unknown locations 
around the world. Including his wite 
and daughter who relatives think 
are somewhere in Greece. 


ALL STORIES AND CHARACTERS REPRESENTED 
ON THIS RAGE ARE FICTtOMAL. AMY SIMILARITY 
TO REAL PEOPLE IS PUHELY COINCIDENTAL 


Nancy Conaty, 34, 
Accidentally Trashed 
by Four-year-old Son 


Mysterious DOS-Based Virus 
Claims Famous Accountant 


By SIMON BOWDEN 

Mrs. Nancy Conaty was sole 
proprietor of "an executive search 
firm run out of her home. The end 
came in a tragic family accident 
late Thursday afternoon. Mrs. 
Conaty had gone into the kitchen 
to check on a pot roast when 
son Joey dragged her unsaved 
document into the trash, then 
pounded unknown commands on 
the keyboard. 

The computer was rushed to a 
neighborhood computer store 
where specialists struggled fran¬ 
tically for hours to retrieve the 
work. Their attempts were in 
vain. The damage was too wide¬ 
spread. “Had this occurred with a 
safe backup in place, no big 
deal,” the store manager 
shrugged. “But there's very little 
we can do in a case like this." 

Friends of the bereaved declined 
comment. Joey has been keeping 
a low profile, playmates said. 


By SIMON BOWDEN 

Stephen Cunningham, known 
affectionately in accounting cir¬ 
cles as the Bulldog of Due 
Diligence, was found not at his 
desk yesterday morning. 

His untimely exit from his 
usual post coincided with the dis¬ 
covery of corrupted files on the 
largest acquisition in the history 
of his firm. It is not known 
whether the data disappearance 
alone caused Mr Cunningham’s 
departure. But sources revealed 
that the ex-Senior Vice Pres¬ 
ident’s lengthy battle with a 
mysterious DOS virus was well 
documented within the firm. 

"The guys from Tech Support 
were down here all the time” 
claimed long-time assistant Jane 
C. Deery. “Steve was always get¬ 
ting these weird system bombs. 
But he had such an amazing 
memory he was usually able to 
re-create what was lost. I've 



Stephen Cunningham 


never seen anything like it." It 
remains a mystery as to why the 
departed simply didn't back up 
his hard drive. 

Ms. Deery added Mr. 
Cunningham declined the 
traditional going away party, 
wishing instead to “just get on 
with things” 


ADVERTISEMENT 


So much to lose^ 
Fso little to pay! 
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SONY 

StorStation 

Drive 


complete 


* Massive- 2 gigabyte capacity for 


hard drive backup. 


Protect your livelihood 


* Sony quality and Internet access 
to hoot, with free Spry net'" software 
with Netscape Navigator® included. 


Protect your future 


• Free Sony QW2GB tape cartridge. 


AU just $199.95 


A small price to pay for peace of mind 


©1996 Sony Electronics Lnc. Reproduction in whole or in part without written permission is prohibited. Ail rights reserved. Sony, StorStalion find the S logo are trademarks of Sony, 
Travan Is a trademark of 3M. Ditto is a trademark of Iomega Corporation- AU other trademarks are trademarks of their respective owner. 




























RANTS 


& RAVES 


Bloodsuckers 

I understand a magazine like Wired wanting to sup¬ 
port the high tech community, but Karen Donovan's 
article on California's shareholder lawsuit initiative 
("Bloodsucking Scumbag/ Wired 4J1, page 134) was 
every bit as biased as a piece of*No on 211" cam¬ 
paign literature.The article continually repeated the 
assertion that all shareholder lawsuits are "meatless" 
actions designed to "extort"high tech companies 
into large settlements to avoid "lengthy litigation" 
The truth Is that companies often pad forecasts 
to manipulate stock price, and, in some cases, execu¬ 
tives dump shares before the actual earnings drive 
the stock price down .This is fraud. Under current law, 
executives who perpetrate this fraud, adding millions 
to their personal fortunes, can be totally protected 
from any personal responsibility Jhe fact that many 
victims of this fraud are the pension funds of retired 
persons is not trial-attorney propaganda .There have 
been dramatic examples - remember Charles Keat¬ 
ing of Lincoln Savings? (My spellchecker suggested 
"cheating" to replace "Keating"-! was tempted) 

As for the threat that legions of high tech board 
members will "resign the day after 211 passes" - 
please! The millions that these executives can make 
is the carrot that drives innovation, but threat of 
shareholder lawsuits is a necessary stick to prevent 
the exploitation of Innocent shareholders. 

Matt Ward 

Scotts Valley, California 

Addicted to Speed 

As I devoured the story on Craig Breedlove ("The Fast 
American Hero," Wired 4.11, page 184), I was pleas¬ 
antly struck by the tone of the scribe, David Diamond, 
For once, a purveyor of unbridled thrust and horse¬ 
power such as Breedlove wasn't treated as a quaint 
freak by some glib journalist. Diamond actually 
seemed to grok the raw desire that propels visionar¬ 
ies such as Breedlove.The desire to reach Mach 1 on 
land is bold and outrageous;the related technology 
is the embodiment of grace and elegance. 

But Diamond also grasped that in such speed- 
demon endeavors things can go horribly wrong; 

At Mach 1, shock waves almost certainly send the 
vehicle careening out of control at around 740 mph. 
The very possibility of failure makes these efforts 
interesting and provocative. (See Updata, page 94,) 
Breedlove's success or failure is kind of a nonissue. 
Ultimately, the issue is humanity's atavistic quest for 
speed, speed, and more speed, which has reached 
a fevered pitch in our collective ID. Breedlove is the 
sublime manifestation of this. 

Cole Coonce 
dragusa@earthlink.net 

Wealth If Who Wants It 

Having experienced both schools of thought described 
by W, Michael Cox ("Wealth If You Want It/ Wired 4.11, 


page 192), I totally agree that every individual has 
the ability to create whatever reality he or she wants. 
For many years I was a drug-addicted criminal, living 
outside of society. Family, acquaintances, and educa¬ 
tors would see my potential and just shake their 
head in dismay and disgust. 

But in prison I took a business software class. 

The ill-equipped classroom held half as many 8088s 
as it did minds hungry for knowledge and a break 
from the dally grind of prison life.To make a long 
story short, 11 months later I own my own company 
focused on communications and computingJhe 
quality of my life has improved 1 million percent. 
Each day 1 strive to learn more. My success is based 
on my own efforts (and a few well-placed coinci¬ 
dences).] receive no financial help. 

Bruce q. Burke 
memexlocs@aol.com 

Exactly whose bootstraps is W, Michael Cox supposed 
to have pulled himself up by? And who Is Kevin Kelly 
deluding when he writes/He speaks from personal 
experience. Cox, 46, began working In his father's 
bottling plant... at age 12"? His father's bottling 
plant? While that's not a Hyannlsport upbringing, it's 
hardly the lap of adversity. Perhaps Cox's essay for 
the Federal Reserve Bank of Dallas should have been 
titled "By Our Own Wingtip Laces." 

What really should have clued Kelly in to the man's 
value as an analyst was Cox's statement regarding 
work-related injuriesJWhy is it that 100 years ago 
people worked harder but you didn't see a lot of 
disability? People carried 100 pounds of sugar 
around all day and they worked without injury for 
ma ny years/Yeah, right. Histories of the time are 
filled with accounts of families driven to ruin by the 
injury of a guy whose only skill was moving heavy 
crap from one place to another 
Darrel Plant 
dplant@moshplant.com 

Your interview with W, Michael Cox illustrated a pro¬ 
found and dangerous conflict deep in the Wired CPU 
- the worship of raw capitalism, corporate power, 
and getting rich (which Cox claims is what "most of 
us aspire to"), while simultaneously celebrating the 
core anarcho-democratic ideals of the Internet and 
the Web. Hint: The government is exactly what makes 
capitalism and democracy able to coexist. Capital 
is not democratic. Capital and its organ-grinder's 
monkey,advertising,are coercive, manipulative,and 
solely self-interested The government, about which 
Cox has little good to say, is at least elected demo¬ 
cratically. 

Cox supposedly reads history, but does he remem¬ 
ber it? He completely dodges the question of the 
widening income gap between the rich and the poor 
by saying: Why attack the rich? Yet history has shown 

Ela 


repeatedly that wide gaps between rich and poor 
lead to Instability - exactly the conditions in which 
capitalism suffers the most. Capitalism needs sta¬ 
bility. In the 1890s and 1930s when this country 
became dangerously unstable, it was the govern¬ 
ment that stepped in and restored stability. 

Wired's cocky, smug good looks and bright colors 
won't wear so well when the cancerous tumors start 
to swell under the ozone-depleted, carbon-dioxide 
sky, as PCB-filled waterways flow past sardine- 
packed prisons. Capitalism and the market do not 
provide for alt human needs. 

Bob Klein 

bo9@wwonIine-ny.com 

The Netizen RIP 

When John Heilemann describes himself as "inca¬ 
pable of speech, let alone complex thought" in "Old 
Politics RIP" {Wired 4.11, page 53), he and the head¬ 
line writers and editors (if there are any) at Wired 
also prove themselves incapable of ordinal arithmetic. 

The subhead declaims:"This isn't just the last 
election of the 20th century "This tin't the last elec¬ 
tion of the 20th century - unless the election in 
2000 Is canceled due to lack of interest. 

The 21st century will begin at exactly 12:00:01 
a.m.on January 1,2001. 

Robert Seulowitz 
rss2@mail.idt.net 

Can it really be a year since I got roped into reading 
this wretched monthly Netizen column? Here I am 
reading yet another installment of supposedly cut¬ 
ting-edge political journalism that is more concerned 
with advertising how cool the journalist is and pre¬ 
tending to be above it all than with truly presenting 
an unbiased, technologically advanced peek into the 
political campaigns. 

The idea sounded plausible to me at first: be 
enlightened by the first digital boy on the bus. I was 
told this was going to be the first wired election Jhe 
candidates all seemed to have homepages. Every 
serious news outlet launched a political Web site. 

It seemed obvious that in the annals of journalism 
history, 1996 would be the year of "This is not politi¬ 
cal coverage as usual/ 

As If. 

At least any illusions I had were shattered early. 
What I'm wondering, though, is if any sizable portion 
of Wired 's readership actually agrees with the pre¬ 
tentious pronouncements and prophecies of John 
Heilemann, or is gullible enough to believe that his 
deliberations exemplify progressive thought and 
unbiased reporting, 

l should forgive Heilemann, though, because he 
seems to be surrounded by Wired editors who share 
the hallucinatory belief that the Internet/the Web/ 
cyberspace represents some huge and meaningful 
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Technology 


[is the driving force 


in high performance design. 


It allows 


creativity 


to be 


expressed in purpose. It may 


not be visible, but its effects 


are 


measurable 


and will 


be experienced time after time. 










Itsis the functional. 

Both the intention and the 
expression. The duality of being 
waterproof 

Effective in rain, sleet and snow; 

salt water and fresh. 
True sports BBs^iblKHiiWd. 
The unity of function and design. 


MUTEX 


the performance proven fabric 
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"I was addicted to junk" 

"it started as a weekend thing. 

A few hits on Netscape, 

some experimentation with Explorer. 

At first it was 
strictly 'recreational'. 

Before long it became a habit. 

A filthy habit. 

Soon I was cooking my own, 
hacking night after night 

with bad tools, bad code, bad hygiene. 

I told myself I could quit anytime. 

I was wrong. 

I thought I could control it 
with plugins, Java, ActiveX. 


They only made it worse. 


My homepage was all messed up, 
and everyone could see it but me. 
I could feel myself 
heading for a crash. A j 

bad 



www.webmonkey.com 


That's when the monkey spoke. 


n 


A daily how-to guide for Web junkies on the HotWired Network. 





RANTS & RAVES 


gateway to the inevitably techno-cool future. 

The Internet Is no more imbued with significance 
than residential climate controUn no time, it will be 
treated as just another modern convenience. And the 
digerati's belief that it is so hip and cool will be akin 
to an air-conditioning repairman's delusion that he's 
cornered the market on fresh air, 

Keith Martin 

mixedbag@mindspring.com 

Cyberfantasies 

I just read John Perry Barlow and Ann Beeson's com 
trlbutions to "Cyber Rights in Fantasy land" (Wired 
4.11, page 98), While I enjoyed the unintended self' 
parody, enough is enough, 

Barlow wants us as a Net society to "live inside 
an environment of working anarchy," At least he 
understands that anarchy requires a great deal more 
of its citizens than an ordered society, For example, 
Russia has vast natural resources, a well-educated 
populace, technological sophistication,a huge mar¬ 
ket hungry for goods and services, and - since the 
collapse of its communist dictatorship - near anar¬ 
chy. The result? Interior minister dismissed for plot¬ 
ting a coup, widespread social unrest, near economic 
collapse, and a dearth of significant investment from 
the West. The reason? The demands of anarchy are 
simply too much for humans to bear, even for Rus¬ 
sians who are historically accustomed to bearing 
heavy loads. 

Every healthy society must find a way for its mem¬ 
bers to cooperate. Mechanisms must exist for orga¬ 
nizing and enforcing the relationships between 
individuals. In a democracy, this mechanism consists, 
on the smallest scale, of relationships formed through 
social institutions, primarily the family and the work¬ 
place. On a larger scale, these institutions take the 
form of corporations, school boards, civic organiza¬ 
tions, and local and national governments. Our net 
consists of the thousands of social bonds which join 
us together as neighborhoods, workplaces, nations, 
and ultimately a global community. 

Barlow would cast that all aside and replace It 
with anarchy, regulated only by the automated 
servers, routers, repeaters, hubs, ports, and strands 
of glass fiber that make up this new "net." It seems 
he has lost himself in a cold world, where data may 
travel at the speed of light but relationships - like 
an ISDN line - end when the power goes down. 

Ann Beeson's delusions are less grand, but just 
as foolish. She would have the federal government 
preempt any state law regulating conduct on the 
Internet on the grounds that there are just too many 
states enacting too many dumb laws and It is just 
too damn hard for her to go around challenging all 
of the unconstitutional ones. At the same time, she 
would like the federal government to make sure that 
all the other countries in the world conform their 


laws regarding speech to our First Amendment. 

Most important, the states are critical to stimulat¬ 
ing the commercial development of the Net. Outside 
the securities and bankruptcy arenas, almost all 
commercial relationships in this country are gov¬ 
erned by state law. The states have long dealt with 
problems of multiplicity by codifying standards into 
uniform laws such as the Uniform Commercial Code. 
Stripping this long-established and constantly evolv¬ 
ing set of interlocking mechanisms for fostering 
commerce from the Net would be akin to ripping a 
newborn child from its mother's arms and installing 
It in a Skinner box with an automated nipple. 

It will take a while to work out the various prob¬ 
lems of Net regulation. There will be bumps along 
the road as institutions evolve and change.That is far 
preferable to dear-cutting the regulatory landscape 
and leaving the federal government as the sole tender 
of the new forest. 

Craig Jordan 
cjordan@appKnk.net 

In Its image 

While the story about Corbis ("In His Image," Wired 
4,11, page 172) was accurate and informative overall, 
there was one incorrect statement about the prices 
Microsoft pays for images licensed through Corbis. 
Microsoft pays market rates, the same rates as any 
other Corbis customer, 

Doug Rowan 

President and CEO, Corbis 
dougr@corbis.tGm 

Richard Rapaport should know that da Vinci did not 
write his notebooks in a "secret code" - being left- 
handed, ft was easier for him to write backward and 
pull his pen across the paper (as rlghties do) than to 
push the ink onto the page, smearing his writing and 
obscuring the thoughts and words. 

An advantage to being left-handed is that 1 can 
read and write backward almost as fast as forward. 
This skill is very handy in business situations where 
presentations are made across conference tables and 
the ability to read your opponent's notes upside 
down and backward can give you a decided edge, 
Dan Cohen 
cohendr@aot.com 

Who Can You Trust? 

I have watched with amusement the threaded dis¬ 
cussions (true rants and raves) of Clipper, key escrow, 
the threat of government access, and the demoniz¬ 
ing of Dorothy Denning for abandoning her roots 
and entertaining the idea that Clipper is good. Most 
of those who rant and rave assume that we cannot 
trust our government, that it has some ulterior 
motive to monitor our communications, and that 
we netizens must find a better way. 


□ q 


Let's just assume (for the sake of discussion) that 
we cannot trust our government. What then? Whom 
do we trust? I saw an interesting page in Wired4A\ 
(page43 an advertisement,! presumed) offering 
"Five Percent Wiretap-Free (Guaranteed!)." Indeed. 
Guaranteed?!? By whom? Who ls"cypherpunk John 
Gilmore"? Why on earth would I trust him? How can 
1 be assured that he has not engineered a trapdoor 
or Trojan horse and is sitti ng there monitoring all of 
our communications? 

What if, on the other hand, we assume that there 
really is a threat from foreigners and criminals. Would 
we not want and demand that the government offer 
us a crypto system standard we could trust? Would 
we not also want them to ensure that criminals can¬ 
not use that standard to shield their illegal activities? 

This issue transcends current political parties and 
personalities. At issue is the security of all Americans' 
personal and commercial communications. And I am 
willing to place more than my usual trust in the 
government because I don't see a viable alternative. 
Bill Taylor 

72056J130@compuserve.com 

Tropical Fever 

One week into my 10-day vacation in the Florida 
Keys, I was beginning to get computer-withdrawal 
symptoms. By the day of my departure, the anguish 
was unbearable.The minute I got to the airport, 

I went into a magazine shop. I looked up and down 
the magazine racks for some kind of computer 
magazine, PC World ... no; PC Magazine ... no; 

BYTE ... me; Wired ... hmm. 

I read the magazine from cover to cover, word by 
word, and, at last, the trembling finally stopped 
Depak Deo 

depak19@starnetinc.com 

Undo 

■ Notes from the Deadzone: In "Reclaim the Dead- 
zone" (Wired 4.12, page 206), the sentence "There are 
three steps advertisers can take ... "should read 
"There are three steps Web publishers can take...." 

* BirdbrainedrOur review of the Monty Python and 
the Quest for the Holy Grail CD-ROM ("Holy Python," 
Wired4 page 226) mentioned an eagle - the bird 
was actually a sparrow, - Misstated: The Medford 
Historical Society is located in Massachusetts, not 
Oregon ("In His image," Wired 4.11, page 172).■ 
Twisted Roots;"The Cult at the End of the World" 
(Wired 4.07, page 134) described Nikola Tesla as 
Croatian-American,To clarify, Tesla was born In Cro¬ 
atia to Serbian parents. 

Send your Rants & Raves to; 

Email; rants@wtred.com 
Snail mail: Wired r PO Box 191826 
San Francisco, CA 94109-9866 
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HUMAN 

HAND 

ALSO KNOWN AS: 

The 

“CRUSHER” 

Able to inflict massive amounts 
of damage when confronted 
with a poorly designed note¬ 
book. In extreme cases, it is 
quite capable of putting a hole 
in the wall. 


FUJITSU 

FUJITSU PC CORPORATION 
Built for Humans. 



Every Life Rank product 
must pass the 18,000 
open an A close test. 
Or it 's not a Li fe Book, 



Pentium 

■ processor 


















A NOTEBOOK WITH SOME 
PRETTY COOL TOUCHES. 


T 

JLntreducing the Lifebook™ 500 Series, A 
hands-on kind of machine to make your daily 
experience with a notebook personal and 
productive, not difficult and really annoying. 

A status indicator for access to important 
operating information. Available internal 28,8 
fax/modem with pre-installed "The Internet 
Starts Here" software suite. Superb color 



® With the MULTI FUNCTION BAY, you 
always have a choice. Second battery? 
Second hard drive? Or maybe a snack 
for later? 

(J?) A PALM REST for comfort. A newly 

designed keyboard for convenience — like 
giving those darn arrow keys some space. 


SVGA video that's easy on the eyes. A new 
ergonomic design because the way a notebook 


(3) A really smooth shade of midnight blue 
to CALM you when you realize youVe 
overworked and underpaid. 


looks and feels is important too. 


nd yes, its multimedia equipped, powerful and expandable. So you get all the 
big things you need in a notebook. With all the little details you want. 


6x CD-ROM, 16-bit sound 
and full-motion video 
support are standard . 
120MHz, 133MHz or 150MHz 
Intel Pentium ® processors are 
powerful options. 




FUJITSU PC CORPORATION. For more info, call 1-888-4-ON-THE-GO, ext. 6219, 
visit www.fujitsu-pc.com or get a QuikFacts fax at 1-800-936-5209. 


LiieBaok is- a trademark of Fujitsu PC Corporation, anti Fujitsu and the Fujitsu logo are trademarks of Fujitsu Ltd. The Intel ht&tde Logo and Pentium are registered 
trademarks ol Intel Corporation. Microsoitj Windows, and the Windows logo are registered trademarks of .Microsoft Corporation. All other trademarks or registered 
trademarks are property ol their respective campajiEes. ©1996 Fujitsu PC Corporation. All rights reserved. 
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If your hands were designed 
for conventional keyboard use, 
your fingers would all be the same length, 
your palms would be flat, and your wrists bent. 

But this is not how the human hand 
is constructed, and this is not how 
the Microsoft® Natural Keyboard® is designed. 
It’s curved and flexed and contoured like you. 


Now the shape of your hands defines 
the shape of the keyboard, 
you are left working in comfort. 

With your hands ergonomically poised, 
you compose with greater ease. 

You are naturally better able to perform. 

Nothing gets between you and your ideas. 

You are prepared 
to get something accomplished. 

Take advantage 

of special keystroke timesavers 
built-in to simplify your most repetitive tasks, 
in other words, glide through your work, 
and even more of it without feeling the pinch. 


The Microsoft Natural Keyboard, 
it will feel different, because it is. 

Then it will feel very right, because it is. 

Now go and put your hands on one 
because it's the feeling of each and every key 
under your fingers that will persuade you. 


Where do you want to go today?" www.microsoft.com/hardware/ 


© Microsoft Corporation, AH rights reserved. Microsoft, Natural Keyboard and Where do you want to go today?are registered trademarks of Microsoft Corporation, 
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Crypto Czar 

W hen Bill Clinton wanted to sell the world on an 
unpopular US encryption policy, he knew where 
Lo turn to: a spy novelist* 

David Aaron’s latest hook, Crossing by Night, delves 
into World War IT-era cryptography by telling the story 
of how the Allies broke the codes of Nazi Germany’s 
Enigma computer. Aaron, who also boasts a hefty 
diplomatic resume, has been appointed field marshal 
in the modern war over encryption policy that pits law 
enforcement agencies against netizens. As the newly 
minted crypto-am bass ad or, his job is to lobby foreign 
govem men Is to comply with US poil cy. 

“This shows the White House is paying more atten¬ 
tion to this issue" says David Banisar of the Electronic 
Privacy Information Center* “With Aaron having close 
lies lo the intelligence community, it’s bad news for 
the Net" - Declan McCullagh 
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X Marks the 



S eattle programmer Fred McLain isn't making any 
friends in Redmond* To reveal the security flaws of 
Microsoft's ActiveX, he wrote Exploder. Posted to his 
Web site, the applet shut down the PC of any Internet 
Explorer user who visited the page. 

McLain registered his applet with Verisign, a com¬ 
pany that issues digital signatures for ActiveX* And 
when the company got wind of Exploder, it canceled 
his digital ID. Exploder still runs but now informs that 
it has not been registered and gives them the option 
to cancel the download. Microsoft says this kind of 
accountability will keep ActiveX authors in line. 

McLain says that he wanted to get caught: after all, 
he was trying to expose the dangers of the technology. 
A truly malicious coder could write an applet that 
pretends to be something innocuous - a tank war 
game, for example - while it scans your hard disk for 
confidential documents and emails what it finds to 
Argentina* - Simson Garfinket 
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Morphing into a Constellation 


T he launch of Netscape Constellation 
as a seamless Net-to-PC interface may 
signal an acceleration in the evolution 
of the desktop. But unlike Dave Bowman 
(see 2001), we haven't yet reached a higher 
technical plane. Sure, we've crawled out 
of the muck of the DOS command line; 
reveled in our love of the Mac; then leapt 
into cyberspace using Navigator; and 


discovered our own obelisk on the moon - 
Windows 95 with built-in browser. Now 
Constellation (and PointCast, and IE) has 
put the desktop inside the browser. 

But don't let Netscape, Microsoft, or 
PointCast fool you - we haven't reached 
Europa yet. Until we're accessing gigabytes 
of data at gigabit speeds, we're no surfing 
Star Children. - Ned Brainard 


Elll Piracy Holt Remember the Software Publishers Association? fSee ''The Software Police," Wired$.05, page 
S3.) Just in time for the WIPO wipeout - the imminent vote by international delegates for restrictive copy right 
measures in cyberspace - our friends at The World's Largest Software Companies have come up with "guide¬ 


lines" they would like all ISPs and Usenet server sites to follow. These include "naming someone responsible to use their best efforts to ensure that the unauthorized reproduction 


and/or distribution of copyrighted computer programs does not occur on or through its servers." The SPA also suggests that sites monitor alt links in case they lead to pirate nests. Neat! 


An officer for every node! After hearing no end of it from ISPs, the SPA relented, now arguing 
that JSPs should at least run Java scripts chastising would-be warez traders. Hey SPA. what's ► 

Scouting the Supremes 

In December, the Supreme Court announced it will hear the US government's appeal of last 
year's ACLU v. Reno ruling - a case that declared the Communications Decency Act unconstitu¬ 
tional. Experts believe the justices will uphold the ruling. "A few provisions might survive 
review, but most of the legislation will be held unconstitutional," says Harvard law professor 
Laurence Tribe. Here's our thumbnail sketch of the Court's jurisprudence. - Todd tappin 
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j Justice 

Likely Vote 

Background 

Stephen Breyer 


7 

m 

Will approach this case from a technocratic liberal perspective. Free speech record Is mixed. Has often 
upheld regulatory statism and deferred to government agencies. 

Ruth Bader Ginsburg 



Although liberal on most First Amendment issues, Ginsburg often sided with FCt regulators while serving 
as a lower court judge. Still, it is believed she understands that the Internet is not like television. 

Anthony Kennedy 

¥ 


A highly principled conservative and a consistent free speech advocate, Kennedy could be a pivotal vote. 
Often takes a libertarian approach to First Amendment issues. 

Sandra Day O'Connor 



Mixed record on free speech cases. May follow Kennedy in this case. Opposed First Amendment protec¬ 
tion for flag burning. Noted for a strong emphasis on factual detail. 

William Rehnquist 


7 

m 

The conservative Chief Justice has strong statist tendencies, May vote to uphold the CD A, particularly if 

Scalia and Thomas do the same. If he decides to strike it down, it will likely be on very narrow grounds. 

Antonin Scalia 


7 

m 

A quixotic conservative, Scalia is hard to predict. Opinion may hinge on specific language in the CDA, 

May vote to strike down the CDA, if he defines the case in terms of federalism and state rights. 

David Souter 

¥ 


A libertarian conservative, Souter has great regard for precedent. Has been a strong supporter of the 

First Amendment Rumor has it he is also computer literate. 

John Paul Stevens 

¥ 


Considered middle-of-the-road Wrote the 1978 Panto decision that upheld indecency standards for 
broadcast media but has resisted efforts to apply indecency standards to other contexts. 

Clarence Thomas 

4 

7 

m 

A cultural conservative, Thomas's jurisprudence is considered rigid and formal. As with most cases that 
come before the court, his decision wilt probably follow Scalia's lead. 


□ 6 
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A Designer's 
Designer 


1956 IBM 

1960 Westinghouse 

1961 UPS 

1962 ABC 
1986 NeXt 


Graphic design 
which evokes the symmetria 
of Vitruvius, the dynamic 
symmetry of Hambidge r the 
asymmetry of Mondrian; 
which is a good gestalt r 
generated by intuition or by 
compute r, by invention 
or by a system of coordinates 
is not good design 
if it does not communicate , 


-Paul Rand, 1914-1996 


Paul Rand single-handedly 
invented modem graphic design 
in the US, and nobody was 
better at iL From his first job as 
magazine art director in 1936 to 
his latest trademark design 60 
years later, Rand brought to his 
work an originality, clarity, wit - 
and above all, intelligence - that 
is rarely matched within the 
profession he spawned. 


Rand wrote as well as he 


designed; any serious student 
of communications would be 
well advised to find Rand's writ¬ 
ings and take them to heart. 

The quote below is the last 
paragraph of Rand's 1985 book, 
A Designer's Art (it's the one with 
the colored stripes on the spine) 
~John Plunkett 










High-resolution camera for 
superior picture quality 
with six remote controlled 
pre-set camera positions. 


Our remote-con trolled 
27-inch Super Trinitron' 
monitor provides high 
resolution and crisp , clear 
images. The batteries for 
the remote are (need we 
say it?) included. 


Built-in multi-point 
conferencing function easily 
ties up to four sites together. 

No costly external equip¬ 
ment, scheduling or technical 
expertise is required. 


For ease of operation, 
pop-up instructional icons 
can be displayed; 

A u to Hide fea tu re removes 
icons automatically when 
not in use. 


On-screen image 
mewing options include 
Quartet' feature (shown) 
browse and voice* 
activated full screen. 


Utilizes worldwide 
standards including 
Integrated Inverse 
Multiplexer for system 
flexibility and 
global eonnectiinty. 


Full duplex echo 
cancellor provides dean 
articulate audio. 


In addition to housing the 
processor and monitor ; 
the cabinet features a space 
saving rolbabout design * 


Mu ltiple inputs for computer 
VCR. graphic and 
/{/V peripherals allow 
you to collaborate, not 
just communicate. 


With most videoconferencing systems, getting the 
features you need means upgrading the basic unit with options. 

Which is all well and good* Until you see how 
much those options cost. 


That’s not a problem with the Sony TriniCom 
5000 System, The fact is, most competitors’ systems 
don't include as many standard features. Yet our price 
point is comparable to other no-frills models. 


<D 1996 Sony Electronics Inc. Reproduction in whole or in part without written permission is prohibited. All rights reserved. Sony, Quartet, 







SONY 



LD HAVE INCLUDED THOSE, TOO. 


The TrimCom 5000 system isn't our only model, 
either. We are planning an expanding family of videocon¬ 
ferencing products, so there should be one that fits your 
needs and budget. And if you ever have a question or 


problem, you can expect the same helpful support and 
service we're known for no matter which model you choose. 
To learn more, we suggest calling 1-800-472-76169, 
ext. 5000. Of course, that 's your option. 


Trinitron and TrimCom are trademarks of Sony, Features and specifications subject to change without notice, TV picture simulated. 
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of the Chip 

W hoever called them People of the Book 
probably never counted on the Jewish 
penchant for the PC. Forty-four percent of 
Israelis own a personal computer, which 
beats the bejesus out of the US. 

Now the Israeli government hopes to boot¬ 
strap poor children by giving away 100,000 
Pentiums. For a token fee, they'll throw in a 
color monitor, CD-ROM drive, 28.8 modem, 
Net access, training, and tech support. 

But not everyone is sanguine about the 
US$50 million initiative. Economic observer 
Sever Plotzker notes that free PCs won’t 
address overcrowding, violence, and hunger. 

“Maybe the most important thing” he 
writes, “would be to assure them a quiet 
home to study , to give them books, and 
then more books ” - Sheldon Teitelbaum 


► that looming large in your rearview mirror? Could it be ... the New Economy? =111 Low Security: The wonderfully named War Room Research LLC recently surveyed 200 of the Fortune 
1 r Q00 and found that nearly half have experienced computer break-ins this past year. Of those, about one-third claimed losses of more than US$500,000. Sounds ominous, no? Indeed. 
Had us reaching for the phone to call in the computer security experts until we noticed the survey was sponsored by the computer security experts, including those interested 
in selling you computer security - IBM and Symantec.=111 Wow! That Sucked! Poor CompuServe. It must be hard to watch America Online noisily eat your lunch. Earlier this winter, 


CompuServe cried unde and killed Wow!, its pathetic attempt at an AOL kilter. On a press release ingenuously titled 'CompuServe Reports Expected Q2 Loss and Other Charges,' 

CompuServe announced the death of Wowl and the launch of a more narrowly targeted service for business 
(read; high-margin} users. Seems CompuServe finally caught the due that there's barely room for one mass ► 


The Don 

of Dig Sigs 

In digital signature circles [where verifying identity and 
the integrity of data sent on the Net is paramount), Alan 
As ay is known as the Godfather Asay, who now works 
at CertCo, a company developing software for certified 


signatures, drafted the first digital signature act two 
years ago for Utah and set up legal and technical guide¬ 
lines for authentication. This winter, more than 20 states 
are voting on or developing legislation based on Utah's 
blueprint. Along with imminent legislation in Europe 
and Malaysia, the upsurge in interest is a jumpstart for 


the smartcard and e-cash industries. A tireless 
champion for the cause, Asay says, 'The lack of legal 
infrastructure is largely the reason this technology has 
been around for 10 years - an eon In techno time - 
but hasn't really gone anywhere.* 

- Roderick Simpson 
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Martha Stewart Living TV 

Cell phones 

HMOs 

Liquid crystals 

MHz 

Evian 

The great Web 
Charging subscribers 
Philip Roth 
No Doubt 



PCSs 

Medical savings accounts 
Light-emitting polymers 
GHz 

Moon water 
The big push 
Charging providers 
Thomas Pynchon 
Olivia Tremor Control 


A Perfectly 

Private 

Marriage 

Et's an ideal match - better than JFK Jr. 
and Carolyn, more titillating than Michael 
Jackson and his bride-of-the-month. In 
cyberspace, the marriage of the year is 
Pretty Good Privacy Inc. and PrivNet. 

In November, PGP - the company that 
distributes Phil Zimmermann's famous 
email encryption program of the same 
name - announced that it was acquiring 
PrivNet, a tiny North Carolina-based 
software start-up. PrivNet made a name 
for itself in mid-1996 by releasing a 
freeware program calied Internet Fast 
Forward that filters out ad banners and 
cookies on the Web - all in the name of 
enhancing Internet user control. 

The union establishes PGP as a leader 
in Internet privacy products, extending its 



reach from email to all forms of electronic 
communication. “We've always worshiped 
Phii ZEmmermann as a Net god/ says 
Gene Hoffman (right), a PrivNet cofounder. 
"Now we're finding that he's a great boss, 
too/ - Todd iappin 


► McMarketed online service, let alone two or three, El 11 Black Copters at Microsoft: Bill devotee Bob Loblaw has been staring at his Windows 95 start¬ 
up screen a bit too long. An excerpt from his homepage. Subliminal Messages In Windows 95? (tq}.£a/gsbfPCA/Vin95-subliminah.html}\ *lf you imagine 
that the upper-right comer of the Windows logo points to the back of a guitarist's neck, you can see that the guitarist has curly hair, a mustache, a 


clearly visible frilly collar, and is playing with his head back and his elbow at approximately the area where the green and the yellow rectangles meet 
With a little more effort, it's not hard to Imagine that this afro-haired, mustachioed guitar hero could be none other than Seattle-area rock legend. 


Jimi Hendrix.'’ =111 No Glory; Anyone who's read Japanese pulp novels about ► 


Prime rime 

1 f|f hen George Woltman began his search for the largest known Mersenne 
¥w prime number - used in cryptography algorithms - he decided to enlist 
the help of the entire planet. 

The last Mersenne record holder used a Cray supercomputer and weeks 
of processing time. Woltman (right) simply created a Web site (ourwortd 
xompuservexam/homepages/justforfun/prime.htm) where people can down¬ 
load a program that checks for primes and sign up for numbers to investigate. 

By last November, there were more than 750 people working on the prob¬ 
lem. That's when French computer programmer Joel Armigaud hit pay dirt. 

On November 23, he announced to the world that he'd found 2 1398269 - l. 

Since the discovery, volunteers in growing numbers have been working to 
automate the project. "i don't know how far it'll go/' says Woltman, who 
seems OK with relinquishing control to the hive mind. "I hope it'll take on a 
iife of its own/' - Andrew Razmiarek 
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May I Help You ... Get Online? 

T ired of pounding the tiles in search of the perfect Valentine's gift? 

Virtual Emporium has the answer: visitors to its Santa Monica, 
California, virtual mall can select from more than 2 million products 
by browsing at one of 30 PCs (the store mirrors its Web site at www 
.vemporiumxom/). In-store specialists cheerfully help newbies, whose 
consumerism is enhanced by T1 lines and SSL purchase encryption. 
From Speigel to L’eggs and BMW, VE's retailers run the gamut. 

“We’ve combined retail and technology in a way that demystifies the 
Internet and gives customers a sneak preview of what shopping might 
look like in three to five years/' gushes Tuck Rickards, VE's founder 
and CEO. “We’re going to change the way people shop ” 

Pardon me .,. but where's your virtual rest room? - Colin Berry 





► WWII knows that country's predilection for. er, bending the facts when it comes to military success. But Chinese authorities would have none of it when such tendencies spilled into a 
software game. Governor's Decision from G!ory Software Co. Ltd, Seems the Chinese took offense at Glory's distortion of history and glorification of Japanese military aggression against 
China. Besides seizing ait discs, the authorities have fined the company more than US$50,000 and forced it to submit 
a "seif-criticism." We'd love to read a copy of that. ElII 


Borr to Rebel? 


V 



When Mao Zedong was asked his assessment of the French 
Revolution, the chairman replied, It's too soon to tell." 

Perhaps it was too soon because Frank Sulloway hadn't 
yet published Bom to Rebel the culmination of 26 years of 
research showing that the French Revolution, like the 
Darwinian revolution, was driven not by class conflict but 


by sibling rivalry. Sulfoway's complex study, which considers 
many factors such as gender, age differences, and family 
disruptions, hypothesizes that firstborns are apt to oppose 
societal change while laterborns tend to push for more. 

We asked the laterborn MIT scholar to comment on a few 
digital luminaries. - Bill Brazeii 


Firstborns 


Steve Jobs (Apple 
cofounder; shown left) 

Tie embodies a litany of 
firstborn traits: brash, deter¬ 
mined, ambitious - take the 
way he approached Hewlett- 
Packard at age 13 to ask for 
spare computer parts." 


Charles Babbage (Inven¬ 
tor of Analytical Engine) 
"Here's a guy who set out to 
eliminate error from the 
world and invents a machine 
that founders in grandiose 
ambitions. What a formula 
for a firstborn life in science." 


Theodore Kaczynski 

(accused Una bomber) 

"A fantastic case- he is 
reputedly a violence-prone 
reactionary who wants to 
return to a technology-free 
past. And his younger brother 
is an archetypical laterborn - 
a vegetarian who counsels 
youth. The press really missed 
the point of this story," 


Steven Spielberg 

[filmmaker) "Spielberg is a 
daring and imaginative 
filmmaker. If I didn't know 
he was a firstborn,! wouldn't 
have guessed it" 


In between 


Esther Dyson (publisher of Release 10} "Dyson is a second born 
who became a functional firstborn at age 6, John Markoff said of 
her that 'she really can't find her niche,' which is the description 
I would have used. She's turned an adversity into a strength," 


Laterborns 


Bill Gates (Microsoft 
cofounder) The most revo¬ 
lutionary thing Bill Gates did 
was not to found Microsoft, 
but to drop out of Harvard 
against the wishes of his 
parents." 


Vannevar Bush [architect 
of the Manhattan Project) 
Te dropped out of Tufts 
because his mentor wasn't 
studying his field - a later- 
bom Is much more likely 
to be rankled at the loss of 
independence." 


Marvin Minsky (artificial 
intelligence pioneer) Tis 
society of mind 1 theory 
Is a laterborn worldview - 
firstborns always have 
a one-world, one-mind 
view. Laterborns react 
against this." 


George Lucas [filmmaker) 
"Having started off as a sort 
of anti conform 1st, with 
7HX-7 73#, and gone on to 
show an eclectic taste, 

Lucas fits as a laterborn." 
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A Quantum tape drive can perform far beyond the 
demands of the corporate world. (37,000 feet farther 
to be exact.) Our high-performance DLT K tape drives 
are so reliable, they're used within the Mars IF 
system aboard hundreds of FI5s, F16s and Seahawk 
helicopters. The Mars 11 with our drives is exposed 
to drops in temperature from 50 c to minus 20° C. Not 
to mention 15G shocks. Regardless of these nasty 
conditions, they're still able to quickly collect and 
store an enormous amount of flight data. Data the 
military relies on to improve the performance, 
efficiency and safety of their aircraft. So pilots can 
continue pulling those face-warping, death-defying 
turns. For specifications on our full line of DLT 
tape products, call J-800-624-5545, ext. 132 or 
visit our Web site at http://www.quanturn.com. 
If they can survive up here, they can more than 
withstand today's demanding business atmosphere. 

Quantum® 

Capacity for tke Extraordinary 71 ’ 1 




If you think you can find a 


better scanner r 

than an LDSOII 

scan this. 


THE EPSON* EXPRESSION™ 636 COLOR SCANNER 

There's no denying we're making a pretty bold statement about 
our scanner But with numbers like this, we can. Because Epson 
TrueScan'' technology with 36-bit scanning and 600-dpi optical 
resolution, gives you the power to capture 687 billion colors and 
countless details with incredible clarity. And everything you need 


THE EPSOM THE HP 

COMPARISOM CHART EXPRESSION 636 SCANJET 4C 


Bit Depth 

36 

30 

Colors 

68 .7 billion 

2.0 billion 

Maximum Resolution 

4800 x 4800 

2400 x 2400 

Optical DPI 

600 

600 

Greyscale levels 

4,096 

1,024 

SCAN SPEED-Preview 
Color ( 4 x 5 ) 
Grayscale 
Text OCR 

6 seconds 

21 seconds 

23 seconds 

14 seconds 

11 seconds 

27 seconds 

33 seconds 

28 seconds 


to harness that power is easy to set up and easy to use So you'll get high-quality images that will turn visual presentations 
and business documents into bold statements-more quickly and easily than other scanners can. And for a lot less money, too. 
But there are other ways we outdo the competition that can't be expressed in numbers. With our exclusive Text Enhance¬ 




ment Technology and Auto Area Segmentation, you can accurately scan both text and graphic images from the same page-even 

from colored backgrounds. And you'll get greater versatility with easy, simultaneous hook-up to 
both PC and Mac platforms. Nobody else can do that. So now that you see what the numbers 
(amongst other stuff) do for our scanner, wait'll you see what our scanner does for your bus- 
iness, For more information call 1-800-GO-EPSON and ask for operator 3055^ 

Or visit us at www.epson.com. 


The Expression 636 executive PC burwfle ownes with 
Adobe Photoshop" IE, Xerox TextBndge Pro" '96, NewSoft’ Presto! PageMaker" LE 
and SCSI interface and cabte. As well as a competitive edge. 


YOU’VE GOT TO SEE IT IN 


EPSON 


color: 


Executive Mac twxfe 3lw nibble wilfv Acfcte LE,e Paper 1 * and SCSJ cable. Other scanner confiprationj available Awards pven to the E5-EXMJC, we m the line d Epson awarc-wnnmg scanners* Oo not scan published material without 

permission the Topyrighl holder. EPSON is a leistered hademgifc Seifa} Epson Csjp Egression and Truekan are trademarks of Epson Amenta, Inc. All other tnadern&fte are the property ad their respective owners, ©p^ Epson America, Inc. 










The Great 
HDTV Swindle 


Broadcasters are trying to make money the way they always have 
by getting the government to give them free bandwidth 
and rigging the regulations in their favor. 


By Charles Platt 


5,02/netizen/ I 


L dazzling new wave of high 

technology entertainment seemed suddenly poised to 
sweep the nation. On November 25,1996, FCC chair¬ 
man Reed Hundt announced a standards agreement 
between TV broadcasters, manufacturers, and the 
computer industry that would enable them to “start 
planning huge new worlds and uses of TV in the digi¬ 
tal age,” 

Major newspapers suffered a strange collective lapse 
of critical faculties and blindly accepted I-Iundt's spin 
on the story. The New York Times, the Los Angeles 
Times y and The Wall Street Journal all ran upbeat 
features previewing imminent giddy treats such as 
photo-quality TV pictures, Web compatibility, data 
Transmissions, and interactive services. But behind 
this hype lies something much uglier that has received 
virtually no publicity: a saga of procrastination, pro¬ 
tectionism, political favors, and outrageous greed. 

In fact, the FCC has done almost as little to revolu¬ 
tionize television as the pope has done to promote 
birth control If you really think your local TV station 
is gearing up right now to start transmitting high- 
definition pictures, you’re going to be disappointed. 


Charles Platt's “Evolution Revolution" appeared in 
Wired 5.01. 


For years to come, most viewers will be stuck with 
the same old video format they're watching today - 
because broadcasters will have no incentive or legal 
requirement to transmit anything better. 

There's one simple reason for this: the Federal 
Communications Commission has allowed the big 
beast that is the broadcasting industry to dig in Us 
claws, refusing to modify Us posture or moderate its 
feeding habits despite a decade of begging, bluster, 
and bribes. The new standard for digital television is 
so minimal, it meekly permits TV stations to continue 
transmitting the low-quality color that Americans 
have been watching since the days of vacuum tubes, 

Hundt's public statements imply that television is 
being opened up to the cold winds of competition in 
a free market w r here consumers will call the shots. 

As he put it in a recent press release, “Our goal has 
been to trust the market, not government, to define 
the digital television of the future ” Yet broadcasting 
is still a closed fraternity, licensed and protected by 
the FCC. 

Even worse, the new transmission standard will 
allow TV station owners to start reaping huge new 
profits by selling additional pay services, using spec¬ 
trum they were allocated originally at no charge - 
because the US government naively trusted them ► 


WIRED FEBRUARY 1997 








THE NETIZEN 


to “serve the public interest ” This opens the door For 
Lhe most outrageous abuse of public airwaves since 
the dawn of radio* 

How has this happened, why 

haven't you heard about it, and why won’t your TV 
screen Look any different tomorrow from the way it 
looks today? The roots of the scandal are buried in 
events that started to unfold more than 20 years ago. 

Back in the early 1970s, the Japanese broadcasting 
company NHK started studying ways to upgrade pic¬ 
ture quality* Originally the Japanese had adopted 
America's TV format^ which was devised by the 
National Television Systems Committee in Lhe 1940s. 
The NTSC specified a 525-line picture in a 4:3 aspect 
ratio, the same shape as an old movie screen. Color 
was added in 1953, but that was the last major 
upgrade, and an NTSC picture is what you still see 
today when you watch broadcasts, cable, or any 
other source of American video* Clever circuitry has 
improved the color in modern TVs* but there are still 
only 525 scan lines, and the format cannot display fine 
detail - which becomes obvious if you ever try’ to read 
the small print on those car leasing commercials* 

NIIK proposed a new system of high-definition tele¬ 
vision (HDTV) with twice as many lines on a wide 
screen. The company’s motives, however, seemed 
more wrapped up with money than quality. NHK is 
government-owned and financed by user fees, which 
arc collected from consumers as a form of taxation, 
“NHK projected that its production cost for programs 
would rise faster than it could raise the license fees,” 
comments An drew Lipp man, an associate director 
of MIT's Media Lab, who initiated its ad vanced televi¬ 
sion research program. According to Lippman, lhe 
Japanese broadcaster saw HDTV simply as a ploy to 
balance its budget, since a fancier picture would 
legitimize higher fees* 

The concept excited Japanese TV manufacturers, 
which had saturated the global market and were look¬ 
ing for a way to stimulate new demand* The Japanese 
govern ment also liked HDTV because it offered an 
opportunity to set a world standard, which would 
enhance national prestige. And so, right from the 
start, greed and nationalism tainted the simple goal 
of transmitting better video. 

In Europe, TV manufacturers such as Philips of 
Holland and Thomson of France took immediate steps 
to protect their turf* “HDTV was Japan's ultimate 
weapon,” a Thomson executive has been quoted as 
saying, “an instrument with which to squeeze their 
European competitors and ... move in for the kill* 

How could the Europeans fight back? Simple: by 
creating an incompatible standard. Nine countries 

tLLUST RATION 


quickly handed together and raised more than US$1 
billion in government and industry funding to develop 
their o wn kind of HDTV, thus defending themselves 
against a Japanese invasion. 

Meanwhile, in the United States, no one was really 
interested in HDTV* Most television manufacturers 
had already given up trying to compete with Sony and 
Matsushita, and most broadcasters saw rto reason to 
spend millions of dollars to upgrade their cameras, 
tape equipment, and transmitters* Why should they 
bother? A better picture wouldn't bring in any extra 
advertising revenue. 

Of course, if television had been a free market, an 
enterprising corporation could have introduced HDTV 
to position itself against aggressive new competitors. 
This is precisely what IBM did in the computer busi¬ 
ness when it introduced VGA graphics in response to 
clone manufacturers that were starting to nibble the 
PC market* But in the government-controlled business 
of over-the-air broadcasting, the VHF waveband 
allows no room for new competitors, and TV stations 
aren't allowed to transmit unapproved formats any¬ 
way. Consequently, .American consumers remained 
uninformed about HDTV, and broadcasters were safely 
able to ignore it - until the 1980s, 

At this time, American fears of Japanese economic 
prowess were at their height* The Japanese had been 
doing HDTV demos; it was a reality that couldn't be 
ignored, and America didn't have it. There was a TV 
gap, just as there had once been a missile gap* National 
prestige was on the line. How should Lhe country 
respond? Obviously, by establishing yet another new, 
i nco rn p a ti b I e sta n d a rd. 

Congress told the Federal Communications Com¬ 
mission to take care of it. The FCC has lhe same kind 
of fearsome power over broadcasters that the Federal 
Aviation Administration wields over airlines: in addi¬ 
tion to establishing regulations, it issues broadcasting 
licenses - and can take them away* The commission 
now had the power to choose a standard for HDTV 
and force broadcasters to use it* 

But possessing power and exercising power are very 
different things. In 1987, the FCC issued a tentative 
“notice of inquiry” about HDTV, ft waited about a year 
for industry to respond, then set up the FCC Advisory 
Committee on Advanced Television Service to prepare 
some deeper studies. Thus began a slow-motion pro¬ 
cess of proposals, counterproposals, discussions, rumi¬ 
nations, and recommendations that has lasted all the 
way through to 1997. During this period, over-the-air 
broadcasters, direct satellite broadcasters, TV net¬ 
works, TV manufacturers, cable companies, consumer 
groups, and programmers have warred with each other, 
wrestling to mold and exploit HDTV, while the FCC has 
sat on the sidelines like a permissive parent at a birth¬ 
day parLy, passively watching a bunch of bad-man- ► 

BY LOU BEACH 
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Don't expect to see HDTV 


not while broadcasters earn 


fatter profits on non-TV use 
of public spectrum donated 
to them by an obliging FCC. 
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nered kids fighting for the biggest pieces of cake. 

The long wait for HDTV did create one positive 
benefit: technology matured, enabling television to 
go digital. An HDTV picture contains far more visual 
data than an old-style NTSC picture, because the 
screen is wider and the image is more detailed. At 
first no one could see a way of transmitting all this 
data through a traditional TV channel, which has a 
bandwidth of just 6 MHz. It was like trying to force 
four times as much water through an old, small pipe. 

But if a picture can be digitized, it can be com¬ 
pressed , For instance, instead of transmitting all the 
pixels of a plain blue sky, you can send a code saying, 
“Paint the next 5,000 pixels blue” And if the sky 
doesn't change during a series of video frames, you 
can send a code saying, “Keep the 
sky the same as before.” You can 
also use clever algorithms to aver¬ 
age out color variations in ways 
that are almost imperceptible to 
the human eye. At the receiving 
end, a suitable new, improved, 
digital TV set can be smart enough 
to understand these coded instruc¬ 
tions, decompress the signal, 
and turn it back into the original 
picture. 

The only problem is that con¬ 
sumers can't view a digitized 
transmission unless they buy that 
new, improved TV set. With this in 
mind, the FCC proposed a transi¬ 
tion period during which broadcasters would send the 
old format and Lhe new format simultaneously. How 
could they do this? With permission from Congress, 
the FCC agreed to loan each broadcaster one extra 
channel in the UHF spectrum to carry the new" digital 
signals. After 10 or 15 years (to give consumers time 
to buy new TVs or digital decoders for their old ones), 
NTSC color would be shut down permanently, and 
HDTV would become the new standard, and at that 
point each broadcaster would return the extra spec¬ 
trum that it no longer needed. 

This seemed fair enough, but some consumer 
groups were outraged by the idea of networks and TV 
stations receiving extra free channels just so they 
could transmit the same old trashy programs in a 
wide-screen format. “To let broadcasters receive this 
enormous benefit without imposing any new obliga¬ 
tions in exchange would be the biggest corporate 
welfare giveaway of the decade ” ranted Gigi Sohn of 
the Media Access Project, testifying before the FCC. 

Groups such as hers seemed to feel that high- 
definition pictures were just a status symbol for deca¬ 
dent gadget freaks. They wanted to force broadcasters 
to upgrade their content in exchange for the loan of 


extra channels - or scrap HDTV altogether and auction 
off the extra UHF channels right away. According to 
FCC estimates, this could raise somewhere between 
$11 and $70 billion, which could be spent on suitably 
deserving causes. PBS, for instance, politely men¬ 
tioned that it could certainly use some extra money 
to create more socially edifying TV series. 

But whose interests were the consumer groups 
really serving? They seemed to assume it would be 
“right” to compel networks to offer more educational, 
“quality” programs - but this meant dictating what 
viewers should be allowed Lo see, instead of giving 
them the chance to choose for themselves. !n fad, 
right from the start consumers had been excluded 
from the HDTV debate, and all the combatants seemed 
happy to keep it that way. 

M eanwhile, digitized TV had some 

mind-boggling implications. If the huge amount of 
data in an HDTV transmission can be squeezed into 
one old-fashioned 6-MHz channel, consider what can 
be done lo a low-quality NTSC picture if iL, loo, is digi¬ 
tized and compressed. It can be reduced to as little as 
1 MHz, leaving5 MHz of a traditional channel “spare” 

This was an intoxicating concept. Suppose the 
broadcasters could wriggle out of their obligation to 
transmit HDTV, and suppose they could get permission 
to continue using plain old NTSC - while transmitting 
iL digitally, so il could be compressed. They'd still be 
able to use most of their existing video equipment, 
while magically acquiring 5 MIlz of “spare” band¬ 
width! They could fit five or six compressed channels 
into the space formerly occupied by just one! 

This was like a landlord realizing he can subdivide 
a house into six apartments, charge six times as much 
rent, and gel an exemption from real estate taxes. 
Would the FCC allow such wild profiteering? There 
was surely no precedent for it, and no principle that 
could legitimize it; yet Reed Hundt seemed to find it 
acceptable. Speaking in New York in September 1996, 
he said that “digital TV should not be strait] a eke ted by 
a government mandate requiring a single channel of 
HDTV per license. If the American people want more 
channels, and broadcasters can afford to provide 
them over a digital signal, government shouldn't 
stand in the way” 

But if the FCC wasn't going to force broadcasters 
to fill each channel with a big HDTV picture, HDTV 
wasn't likely to happen. Michael Grebb, an associate 
editor of DC-based Telecommumentions Reports (which 
charges $1,295 per annual subscription for insider 
gossip and plain-English summaries of complex 
federal regulations), is a veteran FCC watcher. “If the 
government doesn't require that broadcasters 


For years to come, TV 
viewers will be stuck 
with the same old video 
format they're watch¬ 
ing today - because 
broadcasters will have 
no incentive to trans¬ 
mit anything better. 
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His most enduring 
work is only 274 words 
long and took less 
than 3 minutes to read. 

Big ideas aren’t 
necessarily large. 


At 400MB, our QTR-1SL tape is 
ideal for daily and incremental hard 
drive backup. It works in your 800MB 
Travan® technology compatible drive. 

And since it’s half the size of an 
800MB tape, it’s also half the price. 

Honest. 
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oordwijk, The Netherlands 


E RE DOING THIS TOUR OUR WAY. THE NEXT FOUR MONTHS. 


NO SUITS. 


Our bookings. Our schedules. Our songs. Our gear 

JffiaK-"'.-- t Slil ■ i>: , 3 


For tufcrmjtion oti Seagate Tape Pro<Iueu h caU I >6^37 - For m formation on Seagate Software PkmJuck. v#h w wwjeagacesoftware,com. 





Our rules. 


Six guitars. 

Two BASSES 
Drums. Amps. 


Everything's on 


THE COMPUTER. 


And the van 

(IF IT KEEPS RUNNING) . 


Drive all night? 


No PROBLEM. 


One music Whether it's an aboriginal wail. 
A symphonic rhapsody. A sixteen bar blues, 
Or a screaming Stratocastef" It all comes 
from one place. The human spirit. 

And today ; all oner the world, that spirit 
is being captured on computers. From com¬ 
position to recording, from sound synthesis 
to mixing and archiving, computers have 
joined the band. And more often than not t 
those computers have Seagate technology 
inside. You see, Seagate is the leading provider 
of technology for data storage and archiving, 
as well as software for data access and 
management. Even when the data is music. 

Seagate . Technology that gives voice to 
the human spirit (and you thought we just 


One World. 


One Drive. 


made disc drives). 


To learn more 


about Seagate and its products, see us on 
the internet at uavw.seagate.com or call 
408 - 438 - 6550 . 




cSP Seagate 
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www.zip2.com 

If you remember your anniversary and it’s 
already that afternoon, Zip2 can help you find 
the closest flowers, the on-the-way champagne, 
the restaurant near her office, and the directions from 
each to each and back again. 



It’s how you find it. Zip2 





W$lmi 


For most people, the 
computer remains a 
m ys tic a l de vice whose 
inner workings only 
tech support really 
understands* How do 
the geeks get by? With 
Voodoo t of course* The 
great thing is, you can 
prevent crashes with 
white pins or - if you've 
got theater tickets - 
cause one with the black 
pins . You didn *t think 
tech support fixed all 
those computers alone, 
did you ? Computer 
Voodoo: US$6.50* Archie 
McPhee: +7 (206} 74S 
0771, on the Web at www 
thalcyon.com/mcphce/. 


Brewing up tea as if boon 
to your manhood just 
too femme? At last 
there's a means of get¬ 
ting your daily dose of 
ginseng that's as butch 
as the root's reputation* 
Vermont Ginseng Prod¬ 
ucts has Introduced Boot 
700 Ginseng Chew - as 
in chaw, pardner, not 
gum - in six flavors: 
cinnamon, pepper¬ 
mint, ginger, win¬ 
ter green, tan¬ 
gerine, and orig¬ 
inal, Go for the 
original* The cinna¬ 
mon tastes like rancid 
apple pie; as for pepper 
mint - weli '* you can see 
how a combination 
aphrodisiac and breath 
mint might find a mar¬ 
ket . Root 700 Ginseng 
Chew: US$6.50 per tin. 
Vermont Ginseng Prod¬ 
ucts: (800) 270 0007 , 

+ T (802} 244 4372 . 


Ripping 




Leading a life of digital 
drudgery could farce 
a person far into the 
wooded hills for the 
sake of sanity. But 
if you're planning 
to escape anytime 
soon, better trade 
in your desktop 
geekware for Nlakita's 
new 12-volt cordless 
chainsaw . (Yes, cord¬ 
less. Can't expect to 
go cold turkey right 
from the git-go .) The 
UC720DW weighs 3.8 
pounds, will handle 
lumber up to 4.5 inches 
thick, and is just aver 
a foot long. It's a perfect 
accessory for the not 
so environmentally 
acclimated . UC120DW: 
approximately US$299 , 
Makita USA: (800} 462 
5482,+7 (774) 522 8088 . 


You spend too much 
time at your desk - that 
you know. But how many 
minutes a day do you 
spend walkingI With the 
Comp-U-Hike, you'll 
know , This pedometer 
keeps track of miles and 
kilometers, plus steps 
walked, calories burned, 
even the length of your 
workout , its tight design 
and easy-to-read LCD 
wilt keep you focused 
on the task at hand. 

Plus the Comp-U-Hike 
includes a 7 0-hour stop¬ 
watch and a compass to 
help you find your way 
back (in case you really 
don't get out much). 
Comp-U-Hike Pedome¬ 
ter: US$40. The Nature 
Company: on the Web 
at www.natitreco.com/. 
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Mac® and PC 
Connection Kit 
Included 


1-800-352-7669 or visit www.sony.com/technolbgy And 


Sony’s 
Progressive 
Scan CCD 




Oh-ia-la, make room in your imagination for the 


pocket-size Sony DSC-F1. Then simply aim, shoot and 


save up to 108 sharp, clear pictures for instant 


1 1 




640 x 480 
Resolution, 
24-Bit Color 


Built-In Wireless 
Infrared and 
Serial Interface 


1.8" Color 
LCD Screen 


Stores 

108 Images at 
640 x 480 


Built-In Flash 


downloading of youc creative genius. The DSC-F 1 s all- 


encompassing list of features 


includes a LCD screen for 


instant review, wireless 1 * 


integrated LCD screen. 

transfer of images, and of course, Sony's leading CCD 


Video Output 
for TV 


Rechargeable 
Lithium Ion Battery 


technology for outstanding image quality. Making it 


the creme de la creme of digital cameras. 


For more information on the Sony DSC-F I. just call 

















Heatwave 


Bttbblehead 


Ratling 


Tapping into the seri¬ 
ous-couch-potato enter¬ 
tainment market - those 
game junkies who get 
tired just holding an to 
the joystick - The Other 
90% Technologies has 
developed MindDrive. 
The sensor sleeve reads 
electrical signals in your 
index finger and trans¬ 
lates them for your PC, 
You'll need a computer 
with a 486 CPU, DOS 5.0, 
and a double-speed CD- 
ROM drive . Eight avail¬ 
able titles let you play 
games, ski down slopes, 
or compose music. Mind- 
Drive: US$ 7 49.95; titles 
$29,95 to $39.95. The 
Other 90% Technologies 
Inc.: {BOO) 706 0456, 

+ 7 (4751 460 1010. 


. 


Perhaps toy robots 
haven't caught on 
because their purpose 
isn't ali that clear and 
what they do isn't all 
that brilliant. Bat come 
on, people - they're 
robots! The Hyper Peppy 
has nothing on Robbie 
the Robot, but its awk - 
ward shape and bulbous 
head hide the circuit 
guts of a speed demon. 
Peppy features touch 
and sound sensors 
that change its direc¬ 
tion of motion when 
contact or a loud sound 
Is made. No kid should 
pass through life with¬ 
out one. And it beats 
another trip to Toys'R' 
Us for more Power 
Rangers gear. Hyper 
Peppy: US$24,95. The 
Exploratorium Store: 

+ 1 (415) 561 0393. 


Ever the ugly ducklings 
of home furnishings, 
radiators are generally 
racked away in nooks 
and crannies . But Focus 
Contemporary Radia¬ 
tors, swans of the heat* 
tng pond, beg to preen 
in open spaces, to he 
seen by alt, These color¬ 
ful (sorry, traditional 
oatmeal not available) 
and cleverly named 
heaters come in elegant 
sizes and shapes - from 
curvy to angular - com¬ 
plementing your home's 
decor. Circulating water 
warms Rising Moon 
(pictured), which stands 
2,350 mm by 450 mm. 
Rising Moon: f 5,354 
(US$1,025). FOCUS: +33 
(4) 67 55 01 93, fax+33 
(4) 67 55 77 77, 


Apartment too smail to 
fit a dessert table and 
a computer stand? 
Knoll's Propeller 
Rolling Cart, with 
its fashionable 
aluminum tegs 
and wood veneer 
tops in 71 varieties, 
takes on both rotes 
with ease. While typing 
at the computer, you 
can lock the cart's cast¬ 
ers and hide electric 
cords in the legs. When 
your guests arrive, sim¬ 
ply slide the keyboard 
under the tabletop, 
throw the monitor in 
the closet, and dish 
our the lemon mousse. 
Propeller Rolling Cart: 
US$630 ; optional key¬ 
board drawer $ T 60. 
Knoll: (800) 445 5045, 

+ 1 (212) 343 4000. 
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Connected 

AT&T's PocketNet Phone 
is almost as good as 
a laptop - and much 
smaller . Using the COPO ► 
network, the device 
sends and receives short 
email messages to and 
from anyone with a Net 
connection . Filtering 
out graphics and multi- 
media, it can access 
Internet servers to pro¬ 
vide information on 
weather conditions, air¬ 
line arrival times, stock 
quotes f even descrip¬ 
tions of how to get 
across town on the bus. 
The PocketNet Phone 
can also connect to your 
corporate intranet . Oh 
- and it makes phone 
calls . PocketNet Phone: 
approximate// US$500 . 
AT&T Corp.: (800) 552 
3373,+1 (205) 803 4020, 


Rearview 


Worried about job secu¬ 
rity7 Can't shake the 
feeling that HR 
is sneaking 
up behind you, 
wielding a big shiny 
ax? Keep tabs on your 
back white maintaining 
a productive, forward- 
looking attitude with 
the Viewpoint a Vs-lnch 
mirror that attaches 
inside your glasses. The 
mirror is mounted on an ► 
even smaller ball-and- 
socket joint - allowing 
it to work with a variety 
of eyewear designs - 
that provides an ample 
wide-angle view. They 
can f t get you if you get 
them first. Viewpoint: 
US$10 (package of two). 
CycleAware: (800) 252 
2927 1 +1 (408) 685 1115. 


Thanks to Megumi tkeda, 
Anne Speedie, Mandy 
Erickson, Ken Kinoshita , 
Tadashi Ibi, Steve Silber- 
man r and Wired Japan. 


Cook 

The paperless kitchen is 
here , Brother's Kitchen 
Assistant is an indis¬ 
pensable database: the 
tiny unit stores recipes, 
gives half and double 
portions, calculates the 
amount of fat per serv¬ 
ing, and prints aut shop¬ 
ping lists . With memory 
expansion cards , you can 
swap cooking hints with 
< your neighbor faster 
than you can gossip 
over the fence . Kitchen 
Assistant: US$349. 
Brother In ternational 
Corp.: (800) 284 1739 , 

+ T (908)356 8880. 


Eats 


tort 


c *fiv 


si. 


***** 
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The Think! Interactive 
Bar - with a biend of 
chamomile, L-arginine, 
and Ginkgo biloba - 
claims to promote calm¬ 
ness and stamina as well 
as increase 
concen¬ 
tration 
while 
quelling 
the rumble 
in your stomach. The 
creators at P.H.D. (that's 
Personal Health Devel¬ 
opment) package their 
peanut-butter chocolate 
and chocolate, almond, 
and coconut bars with 
wrappers picturing a 
mouse and keyboard. 
Think!: US$1.49* Per¬ 
sonal Health Develop¬ 
ment: on the Web at 
www.thinkp rod nets 
.com/. 


Bo 
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This Wallet May Not 
But The Microprocessor 


Exist Yet, 
For It Does. 


To see the future of personal access to information, communication and entertain¬ 
ment, just check your hip pocket. Or look on your wrist. Or in your glasses. 

Because that’s where the electronics revolution is headed. Off the desktop and out 
into the world at large. 

Its a journey that requires an entirely new microprocessor technology. One that does 
far more with far less in terms of power consumption, space requirements and cost. 

Enter the Hitachi SuperH I M Series, a revolutionary RISC-based microprocessor that 
packs maximum functionality into minimum space. All while providing the low power 
and optimal price:performance required by portable, handheld products. 

Not surprisingly, the SH leads the world in RISC processor shipments. Just one more 
example of Hitachi’s commitment to research & development, an effort thats world¬ 
wide in scope. All part of our vision to make technology that fits the way you live. 



www. h itachi .com 


HITACHI 

A TOTALLY NEW VISION 















Now 


You Can Bat 


Those Baby Blues 



All Over 
The Internet. 


Introducing Connect ix Color QuickCam, 
the camera and software that lets you use your 
computer in fun ways at home, business and on 
the net. Send personalized cards. Add images 
to business reports. Videoconference with 
additional software. Spiff up your web site. 

Get Color QuickCam for under $200* < 
Just plug it in, install the software and start 
taking bri 11 ianr color pictures ^ 

and video on your computer. 


Connectix 



l-fiffl-571-7558 or www.connectix.com 


Estimated remil price 
Iter nD rebat 


Now You Can With Color QuickCam 

For Windows and Mac platforms. Available wherever computer products are sold. 


Qj«Gwi 
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Serial Killer Application 



Kim Rossmo; pounding the beat with an electronic bloodhound. 


I n the 1991 movie The Silence of the 
iambs ,a frustrated Jodie Foster 
tells an FBI colleague that if there 
had been a spatial pattern to serial 
killer Buffalo Bill's murders, the com¬ 
puter would have picked it up. Kim 
Rossmo remembers smiling as he 
watched that scene. He knew that 
no such computer program existed 
- but he was busy inventing it. 

Five years later, in his office at 
Vancouver Police Fleadquarters, 
Rossmo unveiled the real thing: 
Orion, a software program for hunt¬ 
ing serial criminals/There are 79 
crimes on this screen," says the 
detective-inspector, pointing to a 
Sun Microsystems UltraSPARC that 
displays a map of the Vancouver 
area. Rossmo is using the career of 
the Paper Bag Rapist - a notorious 
criminal who wore masks when 
assaulting victims - to demonstrate 
how Orion can help detectives fig¬ 
ure out where serial criminals live, 
often within a few hundred yards. 

At first glance, the crime sites on 
the screen look like a random col¬ 
lection of dots scattered alt over the 


map. As the program goes to work, 
however, a pattern emerges."The 
computer performs 790,000 differ¬ 
ent calculations/ says Rossmo, who 
began developing the program in 
the early 1990s while earning a 
doctorate in criminology and work¬ 
ing night shifts on the skid row 


beat. Using data on the typical dis¬ 
tance traveled to commit a crime, 
the computer calculates the proba¬ 
bility of any given point on the map 
being the offender's home - and 
then repeats the process for all the 
other points on the map and every 
crime site."It produces a map that 


expresses the probability of offender 
residence," Rossmo says. With a cou¬ 
ple of keystrokes, he calls up a street 
plan with a red dot over a single 
square block - an area that includes 
the apartment in which the Paper 
Bag Rapist was apprehended. 

Orion is being tested in serial 
arson, murder, rape, and other inves¬ 


tigations, often with spectacular 
results. In one case, the program 
pinpointed the work site of a man 
who was robbing credit unions 
during his lunch break. In Ontario, 
Canada, Orion picked out a sex 
killer's neighborhood from an area 
of hundreds of square miles, reduc¬ 
ing a database of 3,200 names to a 
handful of likely suspects. 

Rossmo has created a private 
company to develop and market 
the Orion system. In the meantime, 
he's been asked to demonstrate 
how Orion can crack unsolved cases 
in the files of Scotland Yard, the 
Royal Canadian Mounted Police, and 
the FBI Behavioral Science Unit - 
the inspiration for The Silence of the 
Lambs. - Taras Grescoe 


Orion can help pinpoint where criminals live 

- often within a few hundred yards. 


Reclaiming the Desktop 


F lat-panel technology is poised to invade the 
desktop.Toshiba, Sharp, and NEC Corporation 
have increased manufacturing capacity, making 
flat-panel LCD screens more abundant - and less 
expensive. With LCD prices dropping between 
10 and 15 percent in the last year, a window of 
opportunity has opened to exploit the weakest 
feature of traditional desktop cathode ray tubes 
- their ungainly bulk. 


Although first-generation con¬ 
sumer desktop LCDs - like Portrait 
Displays'US$1,500 PageMaster - 
use passive matrix screens, prices 
will continue to drop for higher- 
quality active matrix screens, "By 
2000, we anticipate that the vast majority of 
screens will be active," says George Aboud of 
Stanford Resources In c*- Julie Sullivan 
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Of all the companies that make speakerphone modems, only Global Village considers how somebody 
would actually use one. So we added a simple button to answer calls when your computer is 
off or (#@*H) down. No other speakerphone modem lets you do this. Other common sense 
additions include Global Village’s Focal Point™' the only software that integrates fax, 




© 1996 Global Village Communication, Inc. Ail rights reserved. The Globa] Village logo is a registered trademark and Global Village Comimmicatdon, Inc., TcIcRm, and Focal Point are trademarks of Global Village 
incorporate technology provided by Rockwell International Corporation. Window® is a registered trademark of Microsoft Corporation* 












Global Village 

COMMUNICATION 


The 


way other compan 
you get the sense 


ies make spea 
they forgot ab 


kerphone modems, 
out something. 



e-mail, voicemail and Internet access, and Rockwell’s AudioSpan simultaneous 
voice and data technology. Plus a long list of helpful features that our competitors 
inexplicably leave out. For more nformation on the TelePort™ 33.6 Speakerphone 
modem for Windows® contact us at www.globalvillage.com/tpw6 or at 1-800-226-0113. 

Communication, Inc. The Global Village Focal Point product is not endorsed or sponsored by Apollo Travel Services Partnership or Galileo International Partnership. Products. 





R aised in England, musician Talvin 
Singh traveled to India as a teen¬ 
ager to learn to play tabla drums.On 
returning to the UK, he found himself 
drowned out by Western musicians, 

"I felt like a novelty, like some incense 
burning in the corner," he recalls. 

The experience prompted him to 
develop an internal microphone and 
digital processing system for his percus- 
sion instrument This synthesis of tradi¬ 
tional Indian music with the technology 
of experimental electronica is what he 
calls cyber tablas or tabta tronic. 


T abla Tron ic_ 

Singh has performed with artists like 
Bjork and Massive Attack, but he main¬ 
tains a fierce independent streak. His 
label, Omni Records, was created to 
spread an international sound that 
combines the past and future in the 
present,The goal, he says, is to integrate 
new media with "a certain type of aes¬ 
thetic, which isn't really about samplers 
or cut-up music. It's about composing 
new musk." - Amitav Kout 



The Mystery of 


Chick Comics 


Y ou've seen them fluttering 
from phone booths, wedged 
into bus seats, or hidden be¬ 
tween condiment bottles at 
your neighborhood restaurant: 
undersized religious comic 


mi nistry and printer of the 
leaflets, counts on. With 390 
million booklets sold in more 
than 60 languages and a cata¬ 
log of 70-plus titles. Chick 
knows that not even amateur¬ 



‘FOK THEM IS NOTHING COVERED. THAT SHALL NOT BE HVEAIJeI). AND HtD. THAT SHALL NOT 
CE KNOWN. !(X2A 


Revelation: coming soon to a phone booth near you. 


books with provocative titles 
like This Was Your Life, Creator or 
Liar?, and the ominous Room 
310. The 24-page, pocket-sized 
pamphlets are a fixture of mod¬ 
ern life - tiny, evangelical cries 
rising from the cacophony of 
the urban landscape. 

Yet once you've picked one 
up, you can't seem to put it 
down - a fact that Chick Publi¬ 
cations, the self-supporting 


ish cartoons, implausible plots, 
or a dark, apocalyptic tone will 
deter headstrong atheists from 
reading its comics. 


homepage offers a biography of 
founder Jack!. Chick/Eight Rea¬ 
sons Why Chick Tracts Get Read," 
and a list of other products sold, 
including the popular Evolution 
Poster, wh i c h i 11 u stra te s" h o w 
ridiculous the theory is." 

Though the site draws its 
share of traffic, the company's 
ecumenical philosophy isn't 
without detractors. Several 
Christian netizens have taken 
umbrage with the company's 
doomsaying; all-or-nothing 
spiritual approach. Critics also 
point out that some Chick 
comics are blatantly antigay, 
anti-Catholic, anti-Semitic, or 
inherently racist Each delivers 
the Christian gospel with all the 
gentleness of a jackhammer 

Getting a statement from the 
big man himself proves next to 
impossible,"Mr Chick doesn't 
really have time for interviews," 
explains sweet-as-pie Amy, who 
runs the Chick Web page from 
Chick headquarters in Chino, 
California. Amy says she'll need 
to check with her supervisor 
before answering any further 


Jack Chick's tracts deliver the gospel 

with all the gentleness of a jackhammer. 


Last year, Chick took its wares 
to the Net at www.chkk.com, 
with an online site proffering 
sample tracts, catalogs, and a 
predictable dose of born-again 
proselytizing. The company's 


questions. It's the last time 
I hear from her. Like email and 
the Lord, Chick Publications 
works in mysterious ways. 

- Colin Berry 


Jargon Watch 

Brilliant Weapons Military jargon 
for the next generation of weapons 
systems that go beyond "smart/'such 
as those that use nanotechnology. 
Chaord A self-organizing, adaptive, 
nonlinear, complex system (whether 
physical, biological, or social) that 
simultaneously exhibits characteristics 
of order and chaos. A system that exists 
between rigidity and flexibility. 
Blamestorming To sit around and 
discuss why a deadline was missed or 
a project failed and who's responsible. 
Like brainstorming, from which it is 
derived, blamestorming is done with 
little regard for the quality of contribu¬ 
tions to the discussion, 
Geeksploitation The act of taking 
advantage of twentysomething digital 
workers who are flushed with pioneer 
enthusiasm and willing to work very 
long hours if bolstered by junk food, 
flexible work schedules, and no dress 
code. 

Stalkerazzi Paparazzi who will go 
to any length to get the celebrity shot 
they desire. 

Tip o' the felt fedora to Mikki Halpin, 

Peter A. Ndenga, and Bruce Sterling. 

- Gareth Branwyn (jargon@wired.com) 
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Kodak DC-40 Digital Camera 


Casio QV30 Digital Camera 


EPSON PhotoPC 500 Digital Camera 



The New Epson' PhotoPC* 500 Digital Camera With Superior 

Image Quality, Roses are red, violets are blue, but only if you take their 
picture with the EPSON PhotoPC 500. The digital camera with 640x480 pixel 
resolution that gives you the most lifelike pictures around. It's got all the 
convenience of a regular camera, from its built-in red-eye (j ' ^J^j| j reduction flash to its optional lenses and fitters, But 


no other camera has Epson's unique ColorTrue" in-camera 


El 


^ | processing and C l earOptics"'system, for accurate, vivid 


images that add impact to documents or e-mail messages, The PhotoPC 500 is flexible, too. With an optional LCD 

to preview, playback, or erase images. Memory that expands to hold 200 JPEG images. PC/Mac compatibility. And 

our free Internet Sampler Pak (valued up to S300) that lets you access and create Web pages. So, when it 
comes to digital photography, a camera by any other name just isn't as good. For more information, visit 
www.epson.com to download some sample images, or call 1 -BQG-GO-EPSON and ask for operator 3050. i 



YOU’VE GOT TO SEE IT IN 



color: 


£sJI7fTZ CA/MEJ7A CENTERS StreEt or;ce may vary. Rose phonos were taken wish thE Kodak DC-4D. Casio 0V3Q and EPSON PhotoPC 5D0 a& configured 
tor retail sale No special effects or lenses were usad. Awards givon lo The EPSON PhotoPC, Ihe first in the line ol Epson color 
digilai cameras EPSON «s a registered trademark of Seiko Epson Cnrp. ColorTrue and CJearOptics are trademarks 


COMPUSA 


of Epson America, Inc. All olher Trademarks are the property of their respective owners © 1997 Epson America, Inc. 































Theater Geeks 


I ichael Palladino likes to 
tell the story about the 
time he and several of his 
employees at Avelino Associ¬ 
ates were getting ready for a 
major presentation to a poten¬ 
tial new client.They scrambled 
and gambled and got every¬ 
thing together. After one last 
deep breath, they walked into 
the conference room, ready to 
deal. The client took one look 
at the polished professionals 
and quipped,"What'd you do, 
hire a bunch of actors?"The 
Avelino gang exhaled, sputter¬ 
ing and laughing.The cover 
had been blown. 

In fact, the Avelino-ites are a 
bunch of actors. And directors 
and writer-performers. Palla¬ 
dino prefers to hire theater 
artists for Avelino, a San Fran¬ 


tlonal skills are 
highly developed 
- and highly trans¬ 
ferable. 

Avelino aspires 
to create a work¬ 
ing synergy that 
brings together 
professionals from 
technology and 
the arts - their 
work will flow 
from one arena to 
the other, cross- 
fertilizing both. 

"Art and business 
are not separate 
things," Palladino 
says/We've combined them. 
Indeed, he has reshaped his 
workplace in keeping with a 
simple and potent vision. 
“Community is what’s impor 



"Art and business are not separate things/' 
Palladino says/'We've combined them." 


cisco-based organizational 
development and systems 
integration firm. More than 
half of the company's 20 
employees are arts profession¬ 
als, and Palladino knows that 
their creativity and organiza- 


tant. Business Is simply how 
you pay for the important 
things in life, like art. It's not 
the point itself/ 

Avelino's predilection for 
mixing business and the arts 
goes beyond hiring artists and 
granting flex time for rehear¬ 


Head shots: techie creatives at Avelino Associates. 


sals. For the last several years, 
Avelino has allied itself with 
Z Space Studio, a collective of 
independent actors, directors, 
and playwrights. Palladino 
serves as president of Z 
Space's nonprofit board, while 
2 Space's artistic director, 

David Dower, occupies the vice 
president's slot at Avelino. 

When Avelino expanded 
into new digs in December 
1996, the renovation included 
two theater rehearsal spaces, a 
Z Space office, props storage, 
a library/writers'room, and a 
multimedia presentation area. 


Other arts groups 
and community 
organizations have 
been invited to use 
the facilities as well, 
"Popular busi¬ 
ness books like to 
use theater as a 
metaphor," says 
Palladtno/But 
that's wrong. The¬ 
ater isn't a meta¬ 
phor, it's a model. 
How a play goes 
up on stage is 
exactly how a suc¬ 
cessful project can 
be put together 
It's all about creativity and 
collaboration." 

Of course, all that creativity 
can sometimes get a little silly. 
Eavesdrop on Dower, bandying 
about his plans for a new pro¬ 
duction:'! want to stage Ham¬ 
let holding a laptop instead of 
Yorick's skull/He holds out 
both hands, cradling an imagi¬ 
nary laptop: A las, poor Yorick! 

I knew him , Horatio ; a fellow of 
infinite jest , of most excellent 
fancy. - Mary DeDanan 




Wired Top 10 

Sites most frequently linked to via WebCrawler 


Site 

Number of links 

1 . Download Netscape Software 

35,979 

2.Vahoo 

33,758 

3. WebCrawler Searching 

25,717 

4. Welcome to Netscape 

20,884 

5, WebCounter Home Page 

19,857 

6. The Blue Ribbon Campaign 
for Online Free Speech 

16,395 

7* Starting Point 

11,978 

S, Microsoft Corporation 

10,342 

9, Lycos Inc, Home Page 

9,875 

10, fnfoseek Guide 

9,053 


Based on data from 1,606,502 documents on more than 
259 r fl47 different servers, as of September 16,1996, 

Source: webtrawter. con)AWebGuwkr/Top25. h tml 
- Gareth Branwyn 



Postmaster, 


W anna lose 41 pounds? 

Forget Weight Watchers - 
try calling the Stop Junk Mail 
Association.The SJMA says advertisers 
send the average adult 41 pounds of junk mail each year. 

Consultant Michael Esh founded the Sausalrto, California- 
based organization in 1991 after he returned from vacation to 
find so much junk pushed through his mail slot that he had 
problems opening the door."Eventually, I put two and two 
together and got motivated/'he recalls. 

Esh turned his annoyance into a crusade more than 5,000 
strong/The data collection industry is insidious and huge, and it 
pulls data from every manageable and conceivable source/' Esh 
says/People must stay informed/ - Bill Brazell 
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Forget the pudding 


The proof 


is in the signature 


on your 


computer screen. 



Once a signature is captured and down 
loaded to our mainframe, you can use 
UPS On Lint' Tracking Software to 
view it You can evert print it. To get 
the software, ymt call T800-72J-8W0 
or visit our website at wwwMps.com. 


When you need proof that an important package 
got where it was supposed to, when it was sup¬ 
posed to, the only place you really need to look 
is your computer screen. At UPS, when an over¬ 
night delivery is signed for we electronically 
capture that signature on our drivers hand-held 
computer and download it to our mainframe. 
Then, using UPS OnLine" Tracking Software, 
you can view it right on your computer. So now, 
if anyone tries to say, "I didn't get it” you can 
print out their signature as abso¬ 
lute proof that they did. Electronic 
Signature Capture. Only from UPS. 

MOVING at the SPEED of BUSINESS:' 

































































































































































































































































































































































Unconventional Log 


K arl Fant wants to get rid of 
clocks.They're too rigid, too 
expensive, and they take up too 
much space.The clocks in question 
reside within computer chips, gov¬ 
erning the pace at which informa¬ 
tion is processed. Find a way to junk 
the clocks, and you can build faster, 
cheaper, smaller, and more efficient 
processor chips. 

Scientists and engineers 
have struggled with the 
clock problem for decades. 

Fant thinks he's found an 



answer. His study of computer pro¬ 
grams and biological systems led to 
a new theoretical model that serves 
as the foundation for Theseus Logic 
Inc, a Minnesota company that 
hopes to license his ideas to the 
world's chip makers. 

The insights helped Fant break 


mation is ready for processing, 
regardless of artificial timing issues. 
The result, he says, is a chip that is 
roughly 50 percent cheaper to 
design and 40 percent less power 
hungry than today's average circuit. 

Theseus unveiled Null Convention 
Logic in August 1996, and to date, 
the company has produced seven 
working prototype chips. 
Little has been published 
about the designs, but Fant 
and Theseus president Ken 
Wagner pulled off a U5$1.9 


million private stock offering in 
1996 and have plans for another 
offering in 1997, Development 
efforts are supported by a $23 mil¬ 
lion DARPA contract, and the com¬ 
pany has also launched an alliance 
with a Lockheed Martin subsidiary 
to test the chip in the F-22 fighter 


Find a way to junk clocks, and you can 

build faster, cheaper, and more efficient chips. 


the constraints of Boolean logic, 
which has served as the basis of 
computer design since computers 
began, Fant's Null Convention Logic 
doesn't require the synchronizing 
clocks of Boolean systems. Instead, 
NCL-based circuits communicate 
with one another as soon as infer- 


plane test bed, 

Unfey Gwenapp, editor in chief 
of Microprocessor Report , points out 
that "there are a hundred ways a 
technology can fail despite working 
prototypes." He f s right, but that 
hasn't turned off execs from Intel 
and Motorola, who are watching 
Theseus closely to see if the com¬ 



pany's chip can solve some of the 
problems big manufacturers face as 
they struggle to engineer faster and 
more complex chips into ever 
shrinking spaces. 

While touting its chip's ability to 
run at different speeds (depending 
on processing needs) and the ease 
with which engineers can connect 
independently designed chips,The¬ 
seus is aiming high."Our business 
paradigm is to become the Dolby 
Sound Systems of computing," Wag¬ 
ner boasts."We will live to see the 
world operating on Null Convention 
Logic." - TTm Broeker 



Post-Soviet 

Resurrection 

V ladimir Kovenatsky never escaped Soviet Russia before 
he died in 1986, but now the illustrator's underground 
works have surfaced in New York. 

A child prodigy, Kovenatsky received a prestigious com¬ 
mission to design The Collected Works of Jack London at age 
19. Considered schizophrenic by some, he developed his 
visual skills by illustrating books, magazines, and filmstrips, but his secret passion 
was drawing cartoons. Displaying a cast of aliens, giants, and passed-out drunks, 
Kovenatsky's subversive drawings poked fun at the daily routine in the USSR. 

Kovenatsky is being hailed as a pioneer for modern cartoonists. "The work 
insists on free mental space and puts him in kinship with what was happening 
with artists here in the '60s," says Pulitzer Prize winner Art Spiegelman. 

Kovenatsky's work includes a picture book of childhood caricatures, a full- 
length autobiography, and hundreds of drawings. Check out a sample at 
www.moscowchannel.comA - Julie Sullivan 
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RICOM PICTURES PRESENTS 


k mi THE TELEVISION SERIES 

^BF £ mr 

lore the wilder side of technology with the 
levtsiui series TECHNOLOGY 2000, which 
igwHjl the latest Information on products 
forme advent of the new millennium, 
k your local listings for additional airtimes 


TELECHIPS 


Leant about the ThinPhone, a telephone and 
Microsoft compatible touch-screen PC in one pack 
age. Technology wizards from Telechlps Corp. will 
demonstrate how this unique device sends taxes, 
links with other computers, runs 
Windows programs and more. 

For details before the show, call T , , , 

702-824-5555 or E-mail; IteFcLUBG 

telecbips@felechips.com 


Learn how scientists have applied the concepts of 
fractal geometry to make high quality, scalable and 
resolution-independent still images and full-motion 
video a reality on the Internet. For more information 
on this revolutionary image technology, 
call Iterated Systems, Inc. p ■ I ■ | 

at 1-800-437-2285. L I 


Learn about the latest in Intemet/lntranet 
groupware. TeamWARE is a set of soft¬ 
ware products that allows groups of users 
to collaborate and share information 
whether they are in the office or on the 
road. For details before the show, call 
Fujitsu Software Corp., at 1-800-24T- 
WARE, or check out the web 
s:http://w ww.fsc.fujitsu.com. 


LOS ANGELES- 
PHILADELPHIA 


ktick your local 
liigs lor airtimes. 


IRICOM PICTURES AND PRODUCTIONS, 
"EDUCATING AND ENTERTAINING THE WORLD." 

FOR AIRING INFORMATION, PLEASE CALL 1-800-333-2008 
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seems that besides coupes, wagons and sedans, 
we also make one heck of a final exam. 


A Different kind of company, a different kind of car. 

This 1997 Solum SL2 and this SQ1 both hoi-* 1 an of&t2*895> mdudmg retailer prep tittd transportation, Of toum* the total cost unit vary swing h»u> options are extra, 

mare things like tax and tumisc. Wir'd be happy to protnde mttre detail at l -$00-522-5000 or look /or us uh the Internet at h tty Jhm. wsatwnw n. con t, Saturn Onpoeattou, 


We’ve heard of many 
instances where Sat urns 
have been given as 
graduation gifts. (Most 
of us here remember 
getting pen and pencil 
sets.) In that case , we 
suspect this year's 
graduating class will be 
quite impressed with 
the newly redesigned 
Saturn coupe , 


Apparently, a Saturn showroom 
isn’t the only place you can go 
to learn more about Saturn. 
All across the country, some 
pretty prestigious universities 
are offering us up as a case study 
in eveiything from organizational 
theory to marketing to global logistics. Not only 
that, we re on the recommended reading list of a 
few sociology departments, as well. This is pretty 
j^| heady stuff, especially when you consider 
SARftN. we didn't even exist as a company until a 
few years ago. And now to be held up as a role 
model lor future MBAs to study, why, its quite 
an honor. It’s also a very good 
example of what happens 
when you do your homework. 


The 1997 Saturn SCI 


It doesn't take a genius to see that part of the Saturn difference lies in the rela¬ 
tionship between labor and management. Gone are things like time clocks and 
foremen . Instead, everyone rolls up their sleeves and makes decisions together 
Funny what happens when you treat everyone the same; things actually get done. 












Bdited by David PescoviU 
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se Future m Bicrnes 


You've heard lh& hypsi« 
,:W-k zskgd the fexpsfts. 

raal timetable. 


In 1974, we learned that Colonel Steve Austin, 
an astronaut whose arm, legs, and eye had been 
destroyed in an accident, could be rebuilt* “We 
have the technology. We have the capability to 
make the world's first bionic man/' Oscar Gold¬ 
man said on The Six Million Dollar Man TV series* 
More than 20 years later, Austin would wear a 



Durfee 

Humphrey 

Jenkins 

Loeb 


William Durfee 

PhD, associate profes¬ 
sor of mechanical engi¬ 
neering, University of 
Minnesota 

Donald R* Humphrey 

PhD, professor of physi¬ 
ology and neurology, 
associate dean for 
research, Emory Univer¬ 
sity School of Medicine 

William M. Jenkins 

PhD, vice president for 
development at Scien¬ 
tific Learning Principles 
Corporation 

Gerald E. Loeb 

MD, professor and direc¬ 
tor of the Bio-Medical 
Engineering Unit at 
Queens University and 
chief scientist at 
Advanced Bionics Corp, 


Artificial Vision 
2040 


2020 

unlikely 


Recent experiments 
involving direct electri¬ 
cal stimulation of the 
brain have enabled blind 
people to "see" simple 
light patterns, but 
our experts agree that 
researchers have a long 
way to go before tech¬ 
nology can provide 
near-normal sight to 
the blind Jen kins thinks 
that jacking into the 
visual cortex may even¬ 
tually enable'letter 
recognition or limited 
form identification/ but 
even that is probably 
20 years away. Humphrey 
notes that the cere¬ 
bral cortex is extremely 
complex; leads to the 
brain from a videocam¬ 
era would have to be 
perfectly placed to yield 
useful results. Even if 
this level of precision 
is achieved, he believes, 
technological limita¬ 
tions would prevent the 
image from having use¬ 
ful color:"The details 
would be crude - like a 
neon sign-and motion 
would not be repro¬ 
duced faithfully/ 
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Bionic Limbs 

2020 

2005 

2016 

2010 


Since the 1970s, compa¬ 
nies have developed 
"myoelectric"! imbs that 
are actuated by electri¬ 
cal signals transmitted 
from underlying muscles 
to the surface of the ski n. 
The next step is to inter¬ 
face motor nerves with 
sensors in the artificial 
limb - enabling a pros¬ 
thetic to respond to brain 
signals. Humphrey says 
that his laboratory 
has controlled a robotic 
wrist using cerebral 
recordings of a monkey 
moving its wrist. What's 
preventing this tech¬ 
nology from entering 
into clinical trials? 

"Small movements of 
the recording electrodes 
in the cerebral cortex 
damage the tissue, weak¬ 
ening the signal over 
time/ Humphrey says. 
Even if that and other 
problems are solved, 
Loeb adds,"only a smalt 
number of patients with 
high, bilateral amputa¬ 
tions are seriously 
enough handicapped 
after being fitted with 
existing prosthetic tech¬ 
nology' to justify the 
expense and invasive¬ 
ness of neural interfaces. 


□ 4 


US$17 million price tag, which probably explains 
why he thrives only in reruns. But thanks to neu¬ 
roscience research and the miracle of microelec¬ 
tronics, astounding breakthroughs in prosthetics 
are on the horizon. Wired asked four experts 
about the future of bionics. Unfortunately, Lee 
Majors was not available for comment. 

Hi-Fi Cochlear Implants Bionic Person 

unlikely __ 

2050 
unlikely 
unlikely 


According to the experts 
we spoke to, cochlear 
implants - electrodes 
implanted in the cochlea 
to stimulate auditory 
nerves - are the most 
successful bionic pros¬ 
thetic to date. In fact, 
a high percentage of 
patients report that 
implants already provide 
fidelity dose to that of 
normal ears - enabling 
them to talk comfort¬ 
ably on the phone, for 
exam pie. "They hear 
very well: they enjoy 
their recovered com mu* 
nJcatlon skills and the 
ability to recognize the 
various environmental 
sounds that we all 
take for granted/Jen¬ 
kins says. In agreement, 
Durfee comments,"It's 
not dear if the market 
is ready to go beyond 
what is required for 
'functional hearing. " 
Whether that's true or 
not,"We have a way to 
go before the complex 
nuances of a Mozart 
concerto can be appre¬ 
ciated," Humphrey says. 


Advanced bionic compo¬ 
nents may be within our 
grasp, but putting them 
all together in a real-life 
superpowered Steve 
Austin will probably 
remain the stuff of sci-fi. 
While a bionic person 
may be theoretically 
feasible, Humphrey says, 
"the major problem lies 
in overcoming tissue- 
m ate ri a I i nte r fa ces/ A nd 
that's a biggie. Not only 
do artificial tendons 
and ligaments have to 
be connected to real 
ones, artificial muscles 
don't yet approach the 
size and power of human 
tissues. Our understand¬ 
ing of motor skills and 
the brain's sensory and 
perceptual abilities has 
really just begun."Con¬ 
tinued research in 
neuroscience and bio¬ 
engineering will no 
doubt lead to Improve¬ 
ments in man-machine 
interfaces and func¬ 
tional replacements," 
Jenkins says,'but it will 
be a long, hard road 
filled with many failures 
and a few successes/ 
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A simple touch 

makes everything 

easier 


Close your hand around the new 
Microsoft' IntelliMouse'! Right beneath 
your index finger is a raised rubber Wheel 
In Microsoft Word 97 roll the Wheel 
forward. You zip up toward the top of 
your document. Roll it backward and you 
zip back toward the end. Roll it slowly 
to move Just a few lines at a time. 
This is how the new in tell I Mg use works 
with new Microsoft Office 97 and 
lots of other IntelliMouse- 
compatible programs 
to make getting 
your work done 
easier. 


Goto Microsoft Excel 97. Press the 
CTRL key and push the Wheel forward 
or backward. You zoom in closer or 
zoom out farther. See how manageable 
even a massive spreadsheet becomes, 

A final touch. 

To scroll through Web pages with 
Microsoft Internet Explorer, press 
the Wheel once and move the 
mouse downward, Your computer 
goes into AutoScroil mode. 
Automatically, rolling line by line 
through your entire document. 
Without even lifting a finger. 


Where do you want to go today? 8 www.microsoft.corn/hardware/ 


Microsoft 


InteUiMouse 


© 1997 Microsoft Corporation, All rights reserved. Microsoft and Whow do you want to go today? are registered trademarks and IntelItMoaso is a trademark of Microsoft Coi 
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Funding Science 

The 104th Congress is gone, and what legacy did it leave for 
science? Not a good one. Between fiscal years 1995 and 1997, 
there was a negative change for most science programs, includ¬ 
ing NASA and the Department of Energy, It's likely that pressure 
to balance the budget is to blame. Then again, Congress may 
just hate science. 

3OURCE AM F Rif:AN INSTITUTE OF MtV5J.CS, BULLETIN OF SCIENCE POUfT WE W 5 



Animat Testing 


Finding alternatives to animal testing is becoming a growth 


industry. Concerns about expense, changing attitudes, and 
activist pressures are helping bring new methods, like in-vitro 
tests, to market. And while the number of animals used for test¬ 
ing has dropped, some scientists caution that there is often no 
substitute for measuring the response of a living organism, 
saumi 



Transgenic Crops 

While public concern over genetically engineered crops has 
subsided in the US, some researchers are pointing out another 
problem: the advantageous genes of these crops could escape 
into the ecosystem and create a hardy new race of weeds. Luckily, 
many transgenes, like those that make tomatoes ripen more 
slowly, would hold little benefit for wild plants. 


SOURCE US DA. ANIMAL A HP PLANT HEALTH INSPECTION StftVICt 


Reading Is Fundamental 

The National Assessment of Educational Progress reported a 
decline in 12th graders' reading proficiency that was evident in 
lower-performing students in ail assessed reading purposes; 
literary experience, gaining information, and performing a task. 
Though high school may be the last academic hurdle for many, 
students shouldn't be lost so near the end of the race 

SCUKtE: M7I0NAL CkHUft FOA EDUCATION STATISTICS 
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July 1 - December 21 
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Oracle® intranet 

oracle Webserver™ is enabling companies 



ImatiOTl makes operations run like clockwork 

f + V4+ + ♦ with Orac Ie We bServer. 

, • -L. V+ 



Im&ttati’s Intranet is an essential tool 
for collaborative product design, radically 
reducing product development time* 


I MATION 

Borne of 3M Innovation 


A spinoff from 3 M Corporation, Imation 
is the industry leader in developing and 
manufacturing information processing 
products, such as data storage and imaging 
applications* With over 10,000 employees 
worldwide, Imation needed an intranet solution 
that could keep up with its massive day-to-day infomia- 
tion needs* Their choice? Oracle Webserver. 

14 We intend to increasingly use out intranet as a tool for employees to collab¬ 
orate on common projects/' says (mation's Dan Matlin, “This collaboration 
reduces product development time, so our people can tackle other important 
issues - such as sales and marketing. 

“We've already integrated applications like finance, manufacturing, and 
order-management into our intranet. Now everyone in our company has Web 
access either through a kiosk or on their computer. Internal forms, ordeT forms, health forms, 
they're all on our intranet* We don't even print our company phone directory anymore* And 
we're finding new uses for the technology every day” 



With Oracle Webserver, Imation has created a powerful, collaborative intranet* With dynamic 
HTML pages, Java applets, browser plug-ins, and images stored in Oracle?™, Imation's intranet is 
transforming its business operations* 


SPECIAL ADVERTISING INSERT 
















solutions will transform your business operations. 


to harness the power of raw data, 


to fuel powerful, collaborative intranets. 

r/ v/r 


The University of Melbourne Department of Architecture 


designs a brilliant new curriculum with Orac le J/VebSer 



The University ©f Melbourne’s intranet gives architecture 
students access to images and lectures on everything 
from the Sydney Harbor Opera House to designs by Frank 
Lloyd Wright. 



Students at the University of Melbourne's Department of Architecture are building esentations 
directly on their intranet, thanks to Oracle Webserver Mow they have access to everything from the 
specifications of the Sydney Harbor Opera House to the designs of Frank Lloyd Wright, 

Lecturer Jonathan Finkelstein says, "Oracle's intranet has allowed us to digitally catalogue the 

images we use to teach. With Oracle WebServeT we’ve created a relational database that can produce 
dynamic HTML pages. Lecturers browse the it aba and mark the buildings they want to discuss with students. 

"Before, our students spent their time finding books and viewing slides. Now every lecture is available on our intranet. 
Lecturers can include text, specifications and building locations. Our lecturers assign each lesson a URL, so students can 

refer to it anytime they want. Soon, our students and lecturers will 
be able to ! era with architects from around the world, who will 
put their latest work on our intranet, giving us access to the most 
current thinking in the discipline ” 

Oracle has been an t i o n archite for almost twenty years, 

as the world's leading provider of databases to organizations. In 
the future, when the Architecture department adopts new Web 
applications, intranet tools or hardware, they'll be able to integrate 
them seamlessley because of Oracle WebSeTveTs' open architecture. 
And Oracle Webserver is Java-enabled. So it has complete portability 
and extensibility, in addition to being language and hardware- 
independent. 



For a free trial CD! call 1-800-633-0747 Ext. 10508 

















Shouldn't your intranet 


transform the way you do business? 


Managing information has been Oracle’s cotb business for almost twenty years. 
Ot3.Cl€ Webserver is part of an integrated stack of open servers, tools, 
applications and services. All of which enable businesses to develop and deploy 
dynamic, transaction-based applications, in an environment that’s language, 
hardware, operating system and http server independent. Which means you 
can develop applications in the language best suited for your organization. 

Oracle Webserver is a solution that’s scalable, manageable, and 
secure enough to reliably deliver massive amounts of data to thousands of con¬ 
current users. It allows companies, for the first time, to deploy true.business- 
cTitical Web applications that help streamline company operations, 
improve decision-making, and simplify enterprise-wide collaboration. 


Oracle Webserver. Have you transformed youT business yet? 

For a FREE trial CD of Oracle Webserver 

call 1-800-633-0747 Ext. 10508 or Download a free tTial at 

bttp: / / w w w.oracl e.com/promotions/web server/htm 1 /tr i al ,h tm 1 



Enabling the Information Age 


©1996 Oracle Corporation. Oracle is a registered trademark, and Orade7, Oracle Webserver, and Enabling the Information Age are 
trademarks of Oracle Corporation, All rights reserved. All other company and product names are trademarks of their respective owners. 
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SERIOUS: Not "Two Packs a Day for Ten Years" Serious. 
But "Nearly Two Times Bigger Than AltaVista" Serious. 
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Mother Nature on a Motherboard 


By Jessie Scanlon 
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ohn Holland the father of 
genetic algorithms, laid out 
the basic theory of GAs in the 
early 1970s. The underlying 
principle was that the powerful 
creative forces of evolution - 
the laws of 
natural selec¬ 
tion and genetics - could be 
applied to complex computa¬ 
tional problems. 

As the name implies, a 
genetic algorithm is a formula 
or solution based on the core 
tenets of genetics: reproduc¬ 
tion, crossover, and mutation. 
Take the problem of designing 
the most efficient airplane 
wing, A team of aerodynamics 
engineers could spend months 
designing a wing, crunching 
numbers about airflow, lift, and 
stress before finding a solution, 
A genetic algorithm would 
define a wing as a string of 
variables {such as size, shape, 
weight),create hundreds or 
thousands of sample wings, 
test the individual members 
of this wing "population" to 
determine how well they mea¬ 
sure up to the desired perfor¬ 


mance, and let the fittest - the 
most aerodynamic - survive. 

The beauty of GAs lies in 
their robustness, their ability 
to solve a wide range of prob¬ 
lems (including machine 
learning), and their knack for 
engineering optimization, in 
which a problem's most effi¬ 
cient solution must be found. 


Another advantage is GAs' 
ability to evaluate multiple 
solutions simultaneously. 

This implicit parallelism not 
only makes GAs faster than 
traditional algorithms - GAs 
can solve problems in sub¬ 
quadratic times - it also lends 
itself to parallel computing. 

To understand the core 


technology, consider a very 
simple optimization problem. 
Imagine a black box with five 
on/off switches that control 


the box's output - voltage. 

We want to find the combina¬ 
tion of settings that produces 
the greatest electrical charge. 
The first step is to develop 
a "coding scheme" - a numeric 
representation of the prob¬ 
lem. In our example, each pos¬ 
sible solution will be expressed 
by a five-bit binary string in 
which on is represented by a 
1 and off by a 0,We must also 
define the parameters of 
the problem: population size, 
crossover and mutation rates, 
and the number of genera¬ 
tions. There are no standards 
- populations could range 
from 50 to 640,000 strings 
depending on the problem's 
complexity, and the rate of 
genetic operations will vary 
by user. The next, most crit¬ 
ical step is to write a fitness 
function that calculates 
the fitness of each member 
of the population. In the box 
example, solutions gener¬ 
ating a higher voltage earn 
a higher score. 

Once the fitness function 
has been written, we need 
to create an initial population 
of organisms, or strings of 
bits, by picking a set of ran¬ 
dom strings. The initial popu¬ 
lation should be large [and 
diverse) enough to ensure 
healthy evolution.Too small 
a population will lead to the 
GA equivalent of inbreeding. 

Reproduction - the first GA 
operator - essentially copies 
members of the initial genera¬ 
tion and passes them on to 
the second. Strings with higher 
fitness scores have a propor¬ 
tionally greater chance of con¬ 
tributing offspring to the next 
generation, but even the fittest 
is not guaranteed to survive. 
This probabilistic reproduc¬ 
tion reflects the randomness 
of biological reproduction - 
meeting Mr. Right is largely 
a matter of chance, after all. 


Individual strings of the new 
generation are then paired or 
"mated" based on fitness, and 
crossover takes place. This 
technique mimics biological 
sexual recombination: each 
parent contributes a portion 
of DNA to the offspring. For 
example, the first three bits of 
string A [11011) are swapped 
with the corresponding three 
bits of string B (10110), thereby 
creating two new strings - 
11010 and 10111,The crossover 
specifics vary from the simple 
one-point swap illustrated 
above to a process involving 
multiple cut points, but in all 
GAs this is the workhorse oper¬ 
ation, forming up to 90 percent 
of the next generation. 

In the final genetic opera¬ 
tion - mutation - one bit is 
flipped or reversed.The impor¬ 
tance of mutation to evolu¬ 
tionary progress is hotly 
debated: Stanford University 
computer scientist John Koza 
once described mutation 
as "a sideshow," while David 
Goldberg, a GA researcher 
who worked with John Holland, 
thinks of it as an "insurance 
policy": mutation restores bits 
lost through reproduction and 
crossover. At most, however, 
the computer might insert a 
random bit change into 3 per¬ 
cent of the population. 

Once the new generation's 
fitness has been calculated, the 
three-step process repeats for 
a set number of generations 
or until a specified fitness level 
has been achieved.The simple 
box problem would be solved 
within several generations, 
but the GA wilt really shine in 
a more complex problem with 
hundreds of variables. 

So why are genetic algo¬ 
rithms the bastard children of 
computer science? Why were 
they rejected by most scien¬ 
tists? "Many of the accusations 
leveled against the early GAs 


were accurate," admits Gold¬ 
berg. "People were fixed on 
a particular way of doing 
crossover and mutation that 
turned out to be very brittle 
with more difficult problems." 
In other words, populations 
tended to converge before an 
optimal solution was reached, 
and once a population has 
lost its diversity, successive 
improvement in generations 
slows drastically. But just as 
modern genetics has moved 
far beyond Gregor Mendel's 
pea-pod observations, GA the¬ 
ory has evolved far beyond 
John Holland. 

The best improvements in 
GA design hinge on what Hol¬ 
land called schemata-highly 
fit combinations of bits within 
the strings. "Identifying and 
propagating these building 
blocks as a unit, a supergene, 
is a key issue now," says Gold¬ 
berg. Researchers have also 
refined GA design with alter¬ 
nate operators - such as adap¬ 
tive mutation, dominance, and 
diploidy - and developed a 
better understanding of how 
the traditional operators inter¬ 
act. "We are learning how to 
design around the limitations 
of simple GAs," says Goldberg, 
"and we are crossing the 
threshold from being a weird 
science to being accepted." 

GAs are also crossing into 
commercial applications. 
General Electric developed a 
hybrid system for jet engine 
design that combined GA tech¬ 
nology with an expert system. 
And in Japan, Hitachi has 
developed a GA-based system 
to create efficient bus sched¬ 
ules. More experimental proj¬ 
ects are using GAs to generate 
art and breed avatars. The fit¬ 
test of these will survive, m m u 


Jessie Scanlon (jessie@wired 
.com) is a section editor at 
Wired. 
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After *55 

Mail In Rebate, 


While technology is making the world smaller, it’s also 
making your programs larger and requires you to 
store lots more information. 

The perfect situation for the 
award-winning EZFlyer™ 230MB. 

And, by the way, it’s really fast because 
it’s a hard drive and really easy to use. Which means 
you can run programs, presentations, whatever, right off 
the 230. Plus you can keep adding cartridges for virtually 
endless capacity. Try it, you’ll be glad you did! 


Purchase a SyQuesr^ EZRyer™ 23Q drive by 
Feb 23,1997, and receive a $S5 maiMn 
rebalo, Use this card as a rebate- coupon. For 
each SyQuest* drive you purchase, you must 
include the following items: This rebate 
coupon. Original cates receipt, dated Nov. 1 
through Feb. 23.1997 No photocopies. 
Completed registration card included with the 
drive. UPC label from bo* Serial number trail 
box. Sell addressed, stamped envelope. 

Mall Tg: 

$55.00 Rebate c/o D&L Services, Inc. 

P.0 Box 1503 
Delaware, OH J301& 

Only 3 rebates per household Please 
allow 3-10 weeks for rebate liitfllfoi»nt. Musi 
he postmarked within 30 days of purchase 
and received by 3/31 /97 Void where taxied. 

prohibited or restricted hy law. Hot to 
be used in Eonjtuvcimn with any other offer 


'Biased on *299 MSflP 


W2/97 ■ 


j : ' jvWv syQotst iiUiruiii,j^L 


Available at CompUSA, Best Buy, Computer City, Egghead, other leading retailers and mail order companies. 

t800-245 22 70 or www.syquesUom 
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Windows Winners 


Jil 


indows NT is driving a 
substantial upgrade cycle 
in the US. Sales of 486s - which 
can't run 32-bit software - are 
sagging, while Pentium sales 
are up. Because the necessary 

By Michael Murphy 

memory, faster modems, more 
complex software,et cetera, 
the whole electronics industry 
benefits. That cycle will spread 
around the world this year as 
Europe recovers from a near* 
recession and the Far East con¬ 
tinues its double-digit growth. 


was up across the board last 
year With the huge demand 
for silicon and the technology 
change to 0.25 micron lines 
under way ehipmakers can't 
hold off on Increasing capacity 
I expect pull-ins beginning in 
the March quarter leading to 
a slightly up 1997 and a boom¬ 
ing 1998. 

In this stock sector, I recom¬ 
mend Applied Materials - the 
largest supplier with the broad¬ 
est product line - as a core 
holding. Then I would buy small¬ 
er, specialty companies with 


The Wired Interactive Technology Fund (TWITS) 

Company 

Primary Business 

Symbol 

Shares 

Close Dec 2 

A Since Novi 

Action 

LSI Logic Corporation 

Semiconductors 

LSI 

7300 

IVA 

+ 6 Vi 

hold 

Applied Materials Inc. 

Semiconductor equip. 

A MAI 

4,000 

38 V* 

+ 12’/. 

hold 

The Walt Disney Company 

Entertainment 

DIS 

1,500 

73 Vi 

4- 8 Vi 

hold 

Apple Computer Company 

Hw/sw 

AAPL 

4,800 

25 V* 

+ V* 

hold 

Tele-Communications lot. 

Cable television 

TCOMA 

4,800 

14 

+ 1 

hold 

Intel Corporation 

Microchips 

INTC 

3,000 

127 V. 

+ 18’/. 

hold 

Adobe Systems Inc. 

Software 

ADBE 

5,000 

43 V. 

+ 9 ’/• 

hold 

Mattson Technology 

Semiconductor equip. 

MTSN 

30,000 

9 V* 

+ IV- 

hold 

Euphonix Inc. 

Audio sw 

EUPH 

17,000 

4 Vi 

- % 

hold 

Diamond Multimedia 

Multimedia hw 

D!MD 

7,000 

147* 

- 3 7- 

hold 

Seagate Technology Inc. 

Disk drives 

SEG 

300 

40’/. 

-24 V. 

hold 

Portfolio Value 

$1,794,018.75 

{+ 79.40 % overall) 


+ 17.38% 


Legend: This fund stand with US$1 million on December 1,1994. We are trading on a monthly bash, so profits and losses will 
lie reflected monthly, with profits reinvested in the fund or in new stocks. 


advanced processes: Mattson 
Technology for rapid thermal 
processing and chemical vapor 
deposition, Plasma & Materials 
for etching technology, OnTrak 
Systems for wafer cleaning, 
Genus for high-energy ion im¬ 
plantation, and Credence Sys¬ 
tems for chip testing. 

For the ehipmakers them¬ 
selves, stock prices could rise 35 
percent. Intel continues to drive 
the price/performance curve 
in the microprocessor business, 
leaving competitors to pedal 
faster or fall by the wayside. Intel 
stock should earn $7 a share in 
1997 and sell for about 20 times 


TWITS i5 a model 
established by 
not an officially 
Haded portfolio. 
Michael Murphy is a 
professional money 
manager who may 
have a personal 
interest m stocks 
listed in TWITS 
or mentioned In 
this column. Wind 
readers who use 
this information 
for investment 
decisions do so at 
their own risk. 


At the same time, communica¬ 
tions spending should continue 
to grow in excess of 30 percent 
a year. And because US com pa* 
nies dominate the world mar¬ 
ket, they are less susceptible to 
domestic recessions. Where are 
the winners? Everywhere, 

Fab future 

Look at semiconductor equip¬ 
ment manufacturers.These 
co m pa n i e s' stock p rice s co u I d 
rise as much as 50 percent this 
year. More than 120 chip fabri¬ 
cation facilities are scheduled 
to be built over the next three 
years, several at a cost of US$1 


billion or more. 

Wall Street predicts domestic 
shipments wilt be sharply down 
this year. But the Street is wrong. 
While previous Industry down¬ 
turns were caused by recessions, 
demand for end-user products 


that $140. 

Life for fabless chip compa¬ 
nies - those that contract out 
for production of their chip 
designs - is easy because they 
can find sufficient capacity I'm 
buying Cirrus Logic,a producer 


of graphics accelerators, disk¬ 
drive controllers, and audio and 
other PC chips. Cirrus is a major 
supplier to Intel, and its MiCRUS 
venture with IBM will allow it to 
expand quickly. 

DRAM drop 

For companies that own their 
production lanes, I continue to 
hold LSI Logic and would buy 
Integrated Device Technology 
and Cypress, suppliers of the 
fast, 1 -Mbit SRAM chips that 
surround the Pentium proces¬ 
sor Both are well diversified, 
with significant non-SR AM 
revenue. Avoid Micron and 
Texas instruments - I expect 
DRAM prices to dive this year. 

Meanwhile, the server market 
should offer a 20 percent in¬ 
crease in stock prices.The 
recent growth in this area has 
been in big Unix servers for 
Fortune 500 client/server sys¬ 
tems. While Hewlett-Packard, 
Tandem, Digital Equipment, and 
IBM all have competitive prod¬ 
ucts, Sequent and Sun are not 
burdened by an installed base 
of proprietary systems. 

However, Windows NT-pow- 
ered NeTpower or Netframe 
servers are awesome competi¬ 
tion for midsize Unix machines 
due to lower PC hardware cost 
and a huge software library. NT 
server sales exceeded Unix sales 
in the first quarter of 1996 and 
are widening their lead, I'm 
putting my money on Sequent 
and Netframe; each offers a 
robust architecture and full NT 
compatibility without the ob¬ 
stacles of a proprietary installed 
base. I'm also looking forward 
to a NeTpower IPO. 

As the server market booms, 
demand for clients will follow. 

PC sales exceeded expectations 
in the December quarter, and in 
spite of some residual gloom 
and doom on Wall Street due 
to slower growth In the home 
computer market, I expect the 
Industry to grow 20 percent 


0o 


in 1 997. In addition to the Win¬ 
dows NT corporate upgrade 
cycle, Intel's new multimedia 
Pentium chip will set off a round 
of consumer upgrades. After 
two great years, home comput¬ 
ing fell to about an 8 percent 
growth rate for the first three 
quarters of 1996. In 1997 I 
expect that rate to jump dose 
to 18 percent The corporate 
market will grow faster. 

Companies in the lucrative 
software business should see a 
30 percent rise in stock price. 
Microsoft continues to lead the 
Industry. Some analysts esti¬ 
mate that the Gates empire 
controls more than 80 percent 
of the market for office suites. 

Do Adobe 

Although Novell sold WordPer¬ 
fect to Corel, it's still losing to 
Microsoft in the LAN business 
- avoid the stock. Adobe, the 
biggest PC software company 
not standing toe-to-toe with 
Microsoft across most of its 
product line, plans major up¬ 
grades in fiscal 1997, Adobe is 
dusting its competitors in elec¬ 
tronic publishing and is tied 
with Macromedia in multime¬ 
dia, Given the Internet-driven 
growth in both of those mar¬ 
kets, I am an aggressive buyer 
of Adobe and Macromedia. 

The relational database ven¬ 
dors continue to thrive. Infor¬ 
mix Is well positioned after its 
purchase of 11 lustra Information 
Systems and is a good buy 
under $20. While Oracle has 
market share, it needs to rewrite 
its system to compete with 
Informix. Sybase also needs 
a rewrite — it is in deep shit. 

TWIT$ 

TWITS is fully invested in stocks 
that look undervalued, rj a o 


Michael Murphy is a money man¬ 
ager who publishes the California 
Technology Stock Letter in Half 
Moon Bay California. 
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I don’t care if you invest in microchips or potato chips 


It's pretty straightforward, 
really. No matter how sophisticated 
you are, most investors want the 
same thing. Growth. And true to its 
name, this is what Founders Growth 
Fund has delivered. 

By searching for the best mid- 
and large-cap companies with the 
potential for rapid growth, the Fund 
has outperformed the S&P 500 
Index for the 5-, 10-, and 20-year 
periods ended 9/30/96. If that's 
the kind of performance-oriented 
investing you want, call for a 
prospectus on our no-load Growth 
Fund, or any of our other growth, 
growth-and-income, international 
or aggressive growth funds. 


Performance History: 

Average annual total return as of 9/30/96 

1 year 5 year 10 year 20 year 


Founders Funds 


Founders Growth Fund 18.65% 19.30% 16.70% 

S&P 500 Index 20.31% 15.21% 14.97% 


www.founders.com 


Pest performance is no guarantee of future results, Investment return and principal value will fluctuate so that an investors shares, when redeemed, may he worth more or less than their original cost. Please read the prospectus 
carefully tutors you invest or send money. It contains more complete information, including management fees and expenses. The Standard & Poor's {S&P) 5G0 Index is an un managed index ot common stocks considered representative of 
the broad market. You cannot invest in this index. Founders Funds is a registered trademark ot Founders Asset Management, Inc. © 1997 Founders Asset Management, Inc., Distributor, 









DEDUCTIBLE JUNKETS Edited by Jesse Freund 


Networking Networks 

Anti-atavistic advertising. 


W eb advertising is now an 

US$80 million-dollar-a-year 
market, and @d:tech.97 provides 
meatspace for companies clamor¬ 
ing for even more online revenue. 
Unlike traditional media that 
broadcast a blaring brand identity, 
interactive technologies can - and 
should - mesh entertainment with 
service, support, and full-blown 
applications. Online advertising 
is more than business as usual. 

"Customers will get what they 
want," says Poppe Tyson execu¬ 



tive David Carlkk. J 'And increas¬ 
ingly, they want Web sites that 
don't just show them a product 
but let them buy it and provide 
ongoing support. In computer 
markets, you'll see services liter¬ 
ally become product extensions. 
Interactive users want quick 


response and relevant answers. 
Advertisers want targeting, inter¬ 
activity, and relevance/' 

Direct feedback, demographic 
details, and accountability distin¬ 
guish interactive media from their 
one-way broadcast ancestors. 
Furthermore, technologies such 
as intelligent agents, dynamic 
databases, and ecash promise 
advertisers a cornucopia of per¬ 
sonalized content, boundless 
information, and real-time trans¬ 
actions. Webonomics clearly bears 
little resemblance to traditional 
business models.To help us 
understand this new topography, 
@drtech.97 unites adventurous 
admen and prominent webheads, 
including ^Home's Milo Medin, 
Firefly's Saul Klein, and Organic 
Online’s Jonathan Nelson. 

Another speaker is Forrester 
Research analyst Mary Modahl, 
whose recent studies on Web 
revenue Indicate that the greater 
accountability offered by online 
advertising will engender a 
brutal digital Darwinism - while 
successful content providers will 
deliver an audience, the rest will 
perish. Click your way to Chicago 
and hone your survival skills for 
the brave Web world of the 21 st 
century. 

Registration:US$1,095 through March 7, 
$1/95 after. Contact: fSOO) 535 1812, +1 
(804) 643 8375, email skipffiad-tech.com, 
on the Web at www.ad-tech.com/. 


The Current Roundup (see Wired 5,01) 

February 24-28 Financial Cryptography 1997; Anguilla. British 
West Indies.* March 1-2 Convergence and Diversity;Pacific Asia 
in the 2020s: Wellington, New Zealand. * March 3 -5 ACM97: The 
Next 50 Years of Computing; San Jose, California. * March 7-16 
SXSW; Austin. Texas. * March 11-14 The Seventh Conference on 
Computers, Freedom, and Privacy; Burlingame, California. 

[March 16 ^Tb] Telemedicine and Distributed Medical Intelli¬ 
gence Conference; Vail, Colorado Medical intelligence isn't just 
about acing Anatomy 101 anymore. Join wor id-renowned MDs 
Dave Warner and Robert Corona for an illuminating discourse 
on virtual reality in medicine, Web technologies in medical con¬ 
sultation, and the different models for telemedicine that can 
be used to treat patients in their homes, overseas, and across 
networks. Registration: US$675. Contact; +1 (919) 816 2695, fax 
+ 1 (919) SI 6 2495, email training@sparky.med.ecu.edti, on the 
Web at www.tefemed.med.ecu.edu/. 

March 20-21 Sixth Winlab Workshop on Third Generation 
Wireless Information Networks; New Brunswick, New Jersey 

If you consider the Net a tsunami of distributed Information 
now, wait until satellite networks rain a hurricane of high-speed 
data down to your desktop. Presented by the brains of the Wire¬ 
less Information Network Laboratory, this etherfest will demystify 
widely distributed personal communications, mobife computing, 
and multiple access networks. Registration; US$525. Contact: 

+1 [908) 445 5954. fax +1 (908) 445 3693, email noreend@wirilab 
rutgers.edu, on the Web at winwww.rutgers.edu/pub/symposiums 
A vorkshop96. 

March 23-26 PC Forum; Tucson, Arizona Exclusively for sub¬ 
scribers of Esther Dyson's bleeding-edge newsletter Retease l.0 r 
the PC Forum is a schmoozathon for elite technologists and 
Web entrepreneurs. Share your views on browser wars with 
Netscape's Jim Barksdale, dis proprietary financial networks in 
front of Michael Bloomberg, or wrangle some VC dough out of 
Kleiner Perkins big boy John Doerr.This year's topic, "The Living 
Web; Models & Metaphors/ 1 will come alive with the buzz of the 
Net biz. Registration; US$3,300. Contact: +1 (212) 924 8800, fax 
+T (212) 924 0240, email us@edventure.com, on the Web at www 
.edventure.com/ 

JMarch 25-27! @±iech.97; Chicago See information at left. 

[April 1-3 j Gigabit Networking; Washington, DC Share the 
ultimate fat-pipe dream with networking pioneer Leonard Klein- 
rock and Gigabit Ethernet Alliance chair Tony Lee. Discover the 
time line for implementable Gigabit Ethernet products,learn what 
it takes to scale ATM to gigabit speeds, and find out how gigabit 
networking will affect visualization, animation, and desktop video- 
conferencing.Thts Technology Transfer Institute-sponsored speed 
council is the fast lane to the future of networking. Registration: 
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Back to the Future in Chicago 


Before the ad banner-site 
sponsorship debate, a battle 
raged between those who 
thought Ovaltine was the 
drink of the 21st century 
and those who believed 
Tang to be the taste of the 
future.This struggle is just 
a sample of the nostalgic 
collection of programming 
available at the Windy City's 
Museum of Broadcast 
Communications, After 
perusing the archives, 


reserve a spot in the Kraft 
Telecenter to anchor your 
own newscast. Or, open 
Fibber McGee's closet and 
set foot in Jack Benny's vault 
in the Radio Hall of Fame. 

Escape back to the future 
at the Museum of Science 
and Industry. Check out the 
Gmnimax film highlighting 
the science of Indy Car rac¬ 
ing. Or discover the Commu¬ 
nications Zone, an exhibit 
that explores the impact of 


information technology 
on our lives. 

The museum's Working 
Options exhibit presents 
the office of tomorrow 
- that mythical day when 
all of your activities will 
be integrated into your PC 
Perhaps these same com¬ 
puters will launch an I8M- 
Orbitz joint sponsorship 
that finally replaces coffee 
as the morning beverage 
of choice. - Anne Speedie 


□ 2 


US$ 1,095.Contact: +1 (310)394 8305,fax-H [310] 451 2l04,email 
cusfserviPftfcom.com, on the Web at www.tticomxom/giganet. 

Out cm the Range 

April 16-18 European Symposium on Artificial Neural Networks; 
Bruges, Belgium, Contact: +32 (2) 2D3 43 63, fax *32 (2) 203 42 94, 
email esann^dice^ucLac.be. ■ April 25-29 Computer Game Devel¬ 
opers Conference; Santa Clara, California. Contact: +1 (415) 905 
2702, email cgdc$>mfUom t QV\ the Web at www.cgdc.com/, ■ May 
8-11 The High Frontier Conference; Princeton, New Jersey. Con¬ 
tact:+1 (609) 921 0377, fax +1 (609) 921 0389, * May 1M4 Corpo¬ 
rate Venture Capital: The Third Wave; Cambridge, Massachusetts- 
Contact: +1 [617} 495 6226, email executive_education@hbs.edu. 

Got a good junket? Email junkets@wked.CQm. 
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drive. 


Ifte new HI 1 SanSloiv 
CD Writer WtBOes 


Introducing the new HP SureStore CD-Writ er 

It's a fast, paced world To succeed, you have to 
make an impression. And there’s no better way to 
make an impression than on CD using the new 
HP SureStore CD-Writer (3020 CD-Recordable 
drive. CD-Writer Lets you O record awesome 
multimedia presentations to take on the road. Or 
© deliver CDs to clients and others with total 
confidence that it can play in millions of CD-ROM 
readers worldwide. 

The robust, software suite included with the CD- 
Writer lets you © copy all your drafts to CD 


quickly and easily And files stored on CD can be 
retrieved ill seconds. It’s ideal for 0 creating 
permanent archives of your files. Whats more, 
CD-Writer can © make custom audio CDs that 
can be played on stereo CD players at home or in 
the car CD-Writer is also a 63F CD reader so it 
can © play all your CD-ROMs smoothly Now 
were cruisin’. 

Given all the tilings you can do with the HP 
SureStore CD-Writer, what’s your drive? Check it 
out. Visit your reseller or call 1-800-8264111 ext. 
2268, Or you can steer toward the web and find 
HP SureStore CD-Writer at w w w,hp.coin/go/cdr. 
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Promo Must Go 

A recent wrinkle in 
cyber law has grown 
out of the dispute 
between America 
Online and Cyber 
Promotions (formerly 
Promo Enterprises), 
the now-infamous 
brainchild of Sanford 
Wallace. A federal 
judge in Philadelphia 
ruled fate last year 
that Cyber Promotions 
does not have the 
right to send unsoli¬ 
cited email to AOL 
subscribers, and fur¬ 
thermore that the case 
is not a First Amend¬ 
ment test, since AOL 
is a private company. 
Two days after the 
ruling, Wallace filed a 
motion claiming that 
AOL was violating 
federal antitrust law. 

While many her¬ 
alded this as a victory 
for AOL users (subset!- 
bers pay for time spent 
sifting through junk 
mail), a potentially 
sinister case law may 
be developing. The 
legal argument pivoted 
on the fact that AOL 
blocked Cyber Promo¬ 
tions^ spams - before 
subscribers could view 
the messages, AOL's 
new mail program, 
Prefer red Mail, will 
allow users to bozo- 
filter for themselves 
and may make future 
arguments - and 
potential suits - moot 
{ORIGINAL 5TORY IN 
WIRED 4.01, PAGE S3.1 


Edited by Kristin Spence 


The Fall of the House 

S ince its inception in 19S4,The Voyager Company 
has built a solid brand in the evolving medium 
of electronic publishing - but this has guaranteed 
little. Venturing into the largely uncharted multimedia 
arena, Voyager has experienced repeated conflict from 
the top down. Last November, company chief Bob 
Stein, who led Voyager's efforts into CD-ROM and 
Web-based content stepped down following his ex- 
wife and cofounder Aleen Stein's departure in 1995, 

Bob Stein, widely viewed as the leading creative 
guru of the multimedia industry, is also seen as 
the digital pilgrim who landed in New York, set up 
shop at 578 Broadway in 1993, and sparked Silicon 
Alley's growth. Stern said he was looking for some¬ 
one with whom he could either buy out the remaining 
Voyager partners or start a new venture. Stein added 
that Voyager has moved "to embrace the movie busL 
ness/'focusing on laserdisc rather than CD-ROM 
development. 

During the decade's boom of venture-capital-funded 
high tech start-ups and inflated public offerings, 
Voyager's business has remained flat. Instead,creativi¬ 
ty, not business savvy, has proven Voyager's prime 
commodity: non-mass-market CD-ROMs such as Who 
Built America7 and Laurie Anderson's Puppet Motel 
were lauded as art objects, but only slightly boosted. 
Deflating the company even more, November's shake- 
up forced the layoffs of 20, shrinking the staff from 
last year's 100 to its present 45. Intellectual property 
has continued to suffer, as various Voyager offshoots 
have siphoned off company talent in recent months* 
Voyager is owned by five partners - Aleen Stein, 

Bob Stein, Jonathan Turell, Bill Becker,and Verlags- 
gruppe Georg Hostzbrinck - each of whom retains 
20 percent ownership, 

Aleen Stein, who now runs Organa, a Manhattan- 
based multimedia firm, said, "Voyager is up for sale for 
the right price," but the buyer"has to be somebody 
who pursues the vision. The current crisis has brought 



Universal Avatars 

Since we last left the 
divergent field of 
virtual worlds, some 
of their creators have 
been conspiring to 
make visitors'experi¬ 
ences more uniform. 

But rather than com¬ 
promise the surround¬ 
ings and make them 
less robust or eclectic, 
creators will instead 
stabilize identities. 
Velocity Inc, Worlds 
Inc, Chaco Com muni 
cations, and IBM are 
putting their forces 
together to create the 
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of Voyager 

things to a head in a way that will 
make all of us cooperate more to 
try to make a solution*" 

In the wake of the shakeup, 

Bril Becker's son, Peter, who had 
directed Voyager's Criterion 
Collection laserdisc, film, and 
video projects, was named presi¬ 
dent. involved parties said Voy¬ 
ager would turn to the more 
lucrative film side of the busi¬ 
ness, centered on Janus Films 

- the laserdisc, classic movie 
archive,and distribution com¬ 
pany started by Turell and Bill 
Becker that has long subsidized 
CD-ROM efforts/'The Criterion 
name is very valuable," one 
former employee said.'The big 
question will be whether the 
Voyager name has become a 
liability. If not, it can segue that 
laserdisc collection into a series 
of truly interactive CD-ROMs or 
DVDs/' 

Peter Becker said that, given 
its new focus. Voyager "will 
continue to develop interactive 
media that emphasize our library 
of movie- and art-related con¬ 
tent" According to Becker, Voy¬ 
ager will still publish CD-ROMs, 
laserdiscs, and internet content 
while moving into digital video 
and Internet commerce. Whether 
Voyager realizes its ever elusive 
"vision" remains to be seen. 

- Alex Frankel 

(ORIGINAL STORY m WIRED 4.07, PAGE 136,] 



Fast Back 

On October 28, at Black 
Rock Desert in Nevada, 
Craig Breedbve once 
again became the fastest 
man on earth.The title, 
however, is unofficial, 
because at 675 mph 
the car was t ipped by 
a crosswind, sending 
Breedlove veering wildly 
off course in a desperate 
bid to bring It to a stop 
- a feat he managed 
miles later, after negoti¬ 
ating the world's fastest 
and largest U-turn, 

Breediove was unhurt; 
the car was trashed. 

This setback was the 
crowning indignity 
of months of bad luck. 
Breedlove spent six 
fruitless weeks at Bon¬ 
neville, plagued by 
bad weather, parachute 
problems, and sait 
corrosi on Tnv i ron men- 
tal groups blocked his 
permit at Black Rock 
for weeks, by the time 
he arrived, winter wea¬ 
ther was imminent. 
Knowing he had little 
time, he broke his own 
rule, ran with a cross- 
wind, and nearly paid 
for it with his life. But 
within an hour of the 
crash, he was Joking 
with supporters in the 
local diner and plan¬ 
ning his comeback, 

' We'll be back here in 
June," he said. 

{ORIGINAL STORY IN 
WIRED 4.11, PAGE 1 64.1 


Universal Avatars stan¬ 
dard, which will be 
developed as an exten¬ 
sion for VRML 2.0. (A 
competing proposal, 
called Living Worlds, 
has been in the works 
as well, but both share 
the same goal.) 

Having a universal 
avatar would mean 
that, regardless of the 
virtual worlds users 
choose to inhabit, 
they'd be able to main¬ 
tain an invariant iden¬ 
tity, a ppea ra nee, a nd 
set of belongings and 
preferences across 


those worlds. Alf of 
this has obvious impli¬ 
cations in the market¬ 
place and any other vir¬ 
tual space. Mark Pesce, 
the father of VRML 
explains;"In the same 
way that your Social 
Security number acts 
as an absolute refer¬ 
ence point in so many 
parts of your physical 
life, these avatar stan¬ 
dards will create a way 
to establish that refer¬ 
ence point in the virtual 
world." 

{ORIGINAL STORY JW 
WIRED 4.06, PAGE 140.] 
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Digital Images In. 



Panasonic Introduces TruPhoto'' 1 , the digital photo printer. 

The new Panasonic TruPhoto printer creates real photographs from 
your PC or Macintosh® computer. Input an image into your computer 
from photo CDs, floppy discs, digital cameras, the Internet or 
scanners. Use your graphics program to manipulate the image, 
then TruPhoto will print out a bright, brilliant 3"x 5” glossy 
photograph. TruPhoto uses no toner or ink; it produces real photos 
on Thermo-Autochrome paper. MG l Photo Suite™ for TruPhoto 
is included, so you can use your computer to retouch, crop 
and fix your photographs. And even create special effects, 
baseball cards, birthday cards, calendars and more. There are lots 
of ways to get digital images into your computer, but to get real 
photographs out, you need TruPhoto from Panasonic. 



Real Photos Out. 



Panasonic® 

Interactive Media 

www. trup lioto. co m 


tfj'i ] Panasonic interactive Media Company Alt rights rtsierved. TruPhoto is; a trademark of Matsushita Electric Corporation of'America. 
MGl Photo-Suite is a registered trademark of MG1 Software Corporation. M acintosh is a registered trademark of Apple Computer, Inc. 













CYBER RIGHTS NOW 


Edited by Todd Lappia 
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Not a Solution 

Hewlett-Packard is doing its part 
to (end credibility to the Clinton 
administration's key escrow encryp¬ 
tion proposals. In mid-November; 

HP unveiled its International Cryp¬ 
tography Framework - a system that 
wifi allow computer users "to select 
encryption algorithms and levels 
of security according to personal 
needs and government regulations." 
Of course, if your "personal needs 11 
conflict with "government regula¬ 
tions" you can guess which comes 
out the loser.The proposal attracted 
support from the British and French 
governments, but in cyberspace 
news of the framework prompted 
calls for a boycott of HP products. 

Sign, or Well Sue 

The Software Publishers Association 
wants your local ISP to work as a 
copyright enforcer The SPA is asking 
ISPs to sign a code of conduct that 
includes naming a "copyright com¬ 
pliance officer" to peruse customers 1 
Web pages looking for pirated 
material and links to sites that con¬ 
tain pirated software. The SPA claims 
the code is voluntary, but when one 
California ISP refused to sign, the SPA 
sued for copyright infringement 
liability.The suit was later dropped, 
but the SPA campaign continues. The 
Association of Online Professionals 
argues the code imposes'burdens 
and obligations that are not required 
under any existing copyright law." 

Ratings Down Under 

As part of a proposed code of prac¬ 
tice for the Australian online indus¬ 
try the Internet Industry Association 
of Australia (IMTIAA) Is recommend¬ 
ing that online content providers 
voluntarily rate material according 
to the country's existing Mat tone I 
Classification Code, Content rated 
R or X would be accompanied by 
"suitable onscreen warnings" and 
would be "managed by subscription 
enrollments" to exclude Internet 
users under age 18. American ISPs 
have long argued that no viable 
system exists to verify the age 
of Internet users, but the IMTIAA 
seems unfazed. And its code of 
practice still offers no suggestions 
on how to implement an age-based 
ratings scheme. 


How the media miss the trees for the forest. 


ast fall the British company 
that sells Burberry coats 
purchased credit reports on 
190 million Americans from 
TRW Credit Data Inc. Chances 

By Robert Ellis Smith 

are your credit history was one 
of those sold; I know mine was. 

Curious why a foreign cloth¬ 
ier now owns the financial pro¬ 
files of 708 million people in 40 
countries? Would you be inter¬ 
ested in details about the reach 
of US consumer protections for 
credit reports? Want to know 
how the British company might 
use this credit information? 

You'll have to search high 
and low to find the answers, 
because ever since the sale 
took place last November, no 
US newspaper, magazine,TV 
station, or radio station has 
pursued the story. News of the 
transaction appeared in the 
business pages of a few papers, 
but only because some Boston 
speculators made a killing by 
purchasing TRW's credit bureau 
earlier in the year and reselling 
it to Great Universal Stores of 
England-which owns Burberry's 
of London - two months later 

That's the way it goes with 
many important stories related 
to personal information and 
privacy - the press just doesn't 
cover them. Instead, reporters 
love to write ad nauseam on 
the Orwellian trend - saying 
things like/Computer data 
banks threaten to invade the 
privacy of every man, woman, 
and child."Typically these 
tiresome trend pieces Include 
a quote from an information 
manager who says, "You have 
to live in a cave if you want pri¬ 
vacy today." And theyll always 
get comments from "privacy 
ad vocates" whop lead," It's I i ke 
7 984 .They know everything 
about you.There's nothing we 
can do about it.” 


The dateline on these View- 
with-alarm" articles could be 
1977,1987,1997, or. I'm sure, 
2007.The Orwellian trend story 
Is easy to write, but it doesn't 
advance our knowledge of real 
threats to our privacy. 

Some other examples of 
missed stories? In September, 
Equifax - one of the three 
major national credit bureaus- 
acq u i red a n" i nfor m at i o n bro kef* 
named CDB fnfotek, which sells 
credit reports as well as Social 
Security numbers, driving 
records, unlisted phone num¬ 
bers, US Postal Service change- 
of-addresses,and demographic 
profiles of up to 30 of your 
neighbors, CDB Infotek is one 
of 16 information brokers - in 
a field of less than three dozen 
- that have been cited by state 
or federal authorities for viola¬ 
tions of consumer laws. 

The press missed this story 
entirely. Nor have you read 
about the Federal Trade Com¬ 
mission's lawsuit against Trans 
Union credit bureau to block 
the company's practice of 
renting information from your 
credit report to telemarketers 
and direct mailers. 

Did you know that TRW 
changed its name to Experian 
last summer, to shake its neg¬ 
ative image among consumers? 
That Congress now requires 
each state not only to demand 
your Social Security number 
when you renew your driver's 
license but to display it on 
the face of the license? That 
Citibank allowed the Secret 
Service to use the credit card 
accounts of real customers - 
without telling them - as bait 
in a sting operation? That 
beginning in 1998, thanks 
to Congress,you will need a 
universal patient ID number 
before you can get medical 
treatment anywhere, coast 
to coast? 


One problem may be that 
journalists are trying too hard 
- they want to find the "privacy 
angle" but can't put their finger 
on it. So here's a suggestion: 
start looking for stories that 
shed light on emerging pat¬ 
terns in privacy issues. Let 
us know about the increasing 
foreign ownership of our per¬ 
sonal data; the European 
advances In privacy protection 
that leave the US two decades 
behind; the covert and monop¬ 
olistic attributes of companies 
that deal In personal infor¬ 
mation; the indifference that 
Congress and the Clinton admin¬ 
istration display toward privacy 
issues; the possibilities for track¬ 
ing internet usage that are un¬ 
familiar even to sophisticated 
Net users; the latest changes 
In telephone technology that 
make surveillance more likely 
and render the whole idea 
of "unlisted numbers” obsolete. 

I was once asked by a news¬ 
paper editor to submit a story 
on what's hot in privacy - yet 
another Orwellian trend story. 

In the piece, I reported on 
''companies that compile inves¬ 
tigative reports on insurance 
applicants by interviewing their 
neighbors and coworkers,” 

The editor pounced."You can't 
just write this!" he complained, 
"You need proof I've never 
heard of companies doing that." 
Of course, all he had to do was 
check his local Yellow Pages, or 
contact the Federal Trade Com¬ 
mission, or simply calf Equifax, 
which controls 75 percent of 
the market for "consumer inves¬ 
tigative reports," 

A month later, one of his 
reporters called;Tm writing 
a story about computers and 
invasion of privacy ...” 


Robert Eitis Smith (5101719 
@mcimail.com) publishes the 
newsletter Privacy Journal, 
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Everyone's talking about advertising on the Web... but have 
you seen any dollars yet? 

Register your site with us and earn your share of the ever 
increasing pool of money advertisers are committing to the 
Internet. 

We are Web Wide Media, a joint venture between BSkyB, 
the world's largest and most successful direct-to-home pay 
television operator and OzEmail, Australia's largest Internet 
service provider. With backing like this you can be sure 
advertising on your site is in good hands. 

By representing and profiling thousands of sites we are able 
to effectively deliver target audiences to advertisers from all 
over the world. 


With Web Wide Media you don't need a dedicated sales 
force. Regardless of how big or small your site is, we look at 
each visitor and match them instantly with the most appropriate 
advertisement to maximize your revenue potential. 

Within a fraction of a second each advertising message is sent 
to reflect the individuals interests, location and time zone. 

Of course you retain control of your site. If you don't want a 
competitor or any particular type of company to advertise on 
your site simply tell us and they never will. 


Our online software makes it easy for you to keep track of 
what is happening and we are working with Price Waterhouse 
and ACNielsen on auditing and reporting standards. A global 
network for your site in exchange for two lines of html. 
Interested? 
fs 



WWM 

W£& WIDE MEDIA 


Find out more, register your site, it's free and 
start getting your share of the Internet dollars. 

URL: http://www.webwidemedia.com 
Tel: 1-212-779"0938 E-mail: NSpickler@aol.com 
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Head Start 


Neuroscientist Theodore Berger is working real hard 


to be the first person to implant microchips between your ears. 



C lad in slacks and a dress shirt, 

Theodore Berger sits in his cluttered 
office, surrounded by the flotsam and jet¬ 
sam of his work: modems, Zip drives, 
electrostatic bags, manuals, floppy disks, 
white cotton gloves, books. The intense 
neurobiologisl is talking neurons and sili¬ 
con chips, dendrite tissue and advanced 
photonics. 

Beneath the wall- 
mounted photographs 
of brain tissue and 
schematic diagrams 
of VLSI chips sit a 
pair of Gateway 2000 
Pentium PCs, Their 
hard plastic outer 
cases have been 
removed, the inside 
electronics ready lor 
quick exploration. 

It’s an unmistakable 
metaphor for a guy 
who finds the bony 
cranium an inciden¬ 
tal obstacle to studying gray matter. 

During the past four years, Berger and 
a seven-member team of scientists - experts 
in everything from semiconductors to the 
neurophysiology of tissue cultures - have 
worked ceaselessly at the University of 
Southern California in Los Angeles Lo unlock 
the brain's complex mathematical model 
so they can bridge the gap between silicon 
and cerebrum. “If we can speak to the brain 
in its own language then we begin to 
understand the biological basis of thought 
and learning” says the 46-year-old scien¬ 
tist. “IPs a matter of understanding the 
way neurons act and react in every con¬ 
ceivable situation, then building a device 


By Samuel Greengard 


; T Q2/b&rger7] 


A team of USC researchers 
plays an elaborate game 
of copycat to build a chip 
that precisely mimics 
the brain's language, 
replicating neural func¬ 
tions without fully 
understanding how the 
results are achieved. 


F E B 
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that can duplicate their basic functions 
and transmit the appropriate electrical 
impulses.” 

If Berger can link the two - computer 
and brain - lie may create a parallel¬ 
processing network that could function 
as a brain implant. Such a device would 
restore physical and mental functions 
lost to stroke, head trauma, Alzheimer’s, 
epilepsy, and an array of other maladies. 
His plan to create a bionic brain is bold, 
brash, and jusL a hit, well, mind-blowing. 
Berger - scientist, tinkerer, dreamer - 
wants to be the man who implants micro¬ 
chips between your ears. And the amazing 
thing is that he just might succeed. 

Simple problem, complex solution 

Understanding the human brain is a for¬ 
midable task. Parked inside the average 
cranium are between 1 and 10 hill ion neu¬ 
rons. Extensions called dendrites relay 
electrical impulses to other neurons, the 
brain cells that serve as the basic building 
blocks of thought and activity. The electrical 
impulses are carried on fibers called axons. 
The result is a neural network of remark¬ 
able complexity. 

The power of neurons is that they can 
work together in different ways to pro¬ 
duce speech, vision, hearing, and thought. 
Only when something goes terribly wrong 
are we aware of how serious il is lo lose 
these connections. Only then are we able 
to recognize how difficult il is to regain 
what's lost and how much therapy may 
be required. 

That’s the part intriguing Berger, who 
earned his doctorate in physiological psy¬ 
chology in 1976 from Harvard University 
and has been hooked on the brain ever 
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The Forum at ASIA TELECOM 97 is a 

unique opportunity to share a vision of 
the future of the world's fastest-growing 
telecommunications region. 

Share it with key speakers from 
industry, the investment community and 
high-level government delegations - all 
with a common interest in the products, 
services and regulatory environments 
that will determine how the benefits of 
telecommunications reach over half of 
the world’s population. 


The Strategies Summit will examine 
the policy, regulatory, finance and trade 
issues involved. 

The Technology Summit will con¬ 
sider advances in hardware, software 
and networking that will help meet 
regional needs. 

The people that count will be talking, 
listening and making decisions. 


loin them in Singapore. 



Asia 


TELECOM 


Singapore, 9-14 June 



International Telecommunication Union 


the Limit 


For further information on the ASIA TELECOM 97 Exhibition or participation at the Forum contact: 

ASiA TELECOM 97 Place des Nations TeJ: +41 22 730 6161 URL: http://www.itu Jnt/TELECOM 

International Telecommunication CH-1211 Geneva 20 Fax: +41 22 730 6444 Fax-on - Demand: +41 22 730 6464 

Union Switzerland Internet: asia-telecom@itu.int 
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since. Even in his early researching days 
at the University of Pittsburgh, when he 
first began to explore the idea of building 
a bionic brain, Berger found himself puz¬ 
zling over some fascinating questions: If 
brain tissue dies, can it be replaced with 
a small computer that sends the same sig¬ 
nals? Can we build an electronic bridge 
to restore the brain’s full function? Says 
Berger: “The problem is simple; the solu¬ 
tion is incredibly complex?’ 

Neuroscience, a field that didn’t exist 
until the mid-1960s, has struggled to map 
the human brain and comprehend how all 
the pieces fil together. IPs analogous to a 
space alien dissecting computers, robots, 
and other devices stuffed with semicon¬ 
ductors. Without a road map, it would be 
virtually impossible to know what each 
chip does and how iL interacts with other 
in i crop ro cesso rs. 

A decade ago, when Berger began study¬ 
ing “wet” brain tissue taken from animals, 
he saw how little was known about the way 
neurons process information, or how pop¬ 
ulations of neurons can work together. 


Although scientists know a great deal about 
the functioning of the individual nerve cells 
that compose the hippocampus - the part 
of the brain that oversees memory - there’s 
still no clear idea of how Lheir interaction 
produces the cognitive function known as 
learning. “A great deal of classical neuro¬ 
physiology is devoted to trying to under¬ 
stand how the neurons process the signal 
and what the output represents,* be 
explains. 

That’s not a nagging concern for Bergen 
Instead, he spends 12 to 14 hours a day 
identifying and cataloging predictable 
and repeaLable neural electrical patterns, 
continuing a pattern of neural/technical 
intervention that has been explored for 


decades. In the 1950s, for instance, a stir 
was caused by a famous experiment on 
rats by J, Olds and P, Milner, Electrodes 
were implanted in each rat’s lateral hypo¬ 
thalamus and connected to a stimulator 
that could be activated by pressing a small 
button. Since the electrical stimulation 
caused feelings of pleasure, the rals soon 
learned to stimulate themselves, choosing 
that button rather than another that would 
provide them with food, even when they 
were hungry, 

A decade later, American neurophysi¬ 
ologist J. M. It. Delgado used stereotactic 
instruments to implant microelectrodes in 
precisely targeted areas within the brain. 
Their signals were transmitted wirelessly, 
making it possible to send high-voltage 
current. That led to drastic changes in 
emotional, sexual, and social behavior. 

In one dramatic demonstration, Delgado 
implanted an electronic receiver in the 
medial region of the hypo thalamus of a 
bull and then challenged the animal to 
do battle in a bull lighting ring. Delgado 
stopped the charging hull at the last 


minute by activating electrodes with a radio 
transmitter. 

More recent experiments by researchers 
like Caltech’s Carver Mead have shown that 
the elementary operations found in the 
nervous system can he realized by analog 
circuits crealed with standard silicon fab¬ 
rication technology. Many neural areas are 
organized as thin sheets and carry two- 
dimensional representations of their com¬ 
putational space. These structures map well 
onto the two-dimensional silicon surface. 
Coincidentally, in both neural and silicon 
technologies, the active devices (synapses 
and transistors) occupy no more than a 
small percentage of the space - “wire" fills 
the remaining area. 


Berger and fellow team member Vasilis 
Marmarelis, a professor of biomedical 
engineering, have built on those insights 
through an elaborate game of copycat, 
developing a complicated mathematical 
model that precisely replicates the input 
and output signals that a natural neural 
system uses. Jusl as a basketball player 
doesn’t require a degree in advanced 
trigonometry to toss a jump shot through 
a hoop, Berger doesn’t need to unlock the 
vast secrets of the brain to make an implant 
work. 

Wander into Berger’s lab and you begin 
to see where lie’s going with all this. 
Alongside a workbench covered with 
beakers and tubes, a researcher (in the 
finest tradition of a Carnegie Deli chef) 
slices human brain tissue into ultrathin 
sections. These samples are then inserted 
into lest tubes filled with oxygen and 
artificial cerebral-spinal fluid, which keeps 
lhe fresh tissue alive for several hours. The 
sample is transported to another pari of 
the lab, where a series of electrodes and 
probes are inserted. Th is leads to a smor¬ 
gasbord of electronic amplifiers and oscil¬ 
loscopes. 

For the next few hours, the tissue is sub¬ 
jected to a series of electronic impulses 
designed to simulate every possible combi- 
on Hon that the brain can throw al it. A 
Pentium computer charts the data, creates 
n unique profile for each piece of tissue, and 
then slots the information into an enormous 
database. 

Berger & Co. repeat this process thou¬ 
sands of times. Ills noL enough to know how 
a piece of brain tissue reacts to different 
circumstances. They must understand the 
range of responses to the same stimulus at 
different limes. 

Hardwiring the head 

Constructing a brain implant is more than 
a meat-and-test-tube operation, however. 
Even with a growing understanding of the 
mathematics involved in driving such a 
system, today’s digital microprocessors are 
not fast enough to execute the complex 
instructions in real time. Minutes, hours, 


Alongside a workbench covered with beakers and tubes, 
a researcher (in the finest tradition of a Carnegie Deli chef) 
slices human brain tissue into ultrathin sections. 
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WE FINALLY MADE A WORKSTATION 


just like 


We finally made a workstation just 
as practical reliable, and affordable 
as everyone else’s. 

With one minor 
exceptions it's better. 

Introducing 02™, The 
only workstation that 
can combine industry- 
leading CPU and 


everyone else’s. 


02 Desktop Workstation 
$7,49 S 

MIPS R5QQ0 IBDMHz processor 
32-blt double-buffered graphics 
Hardware texture mapping 
Image processing engine 
Video compression engine 
Web-integrated user environment 
64MB ECC SDRAM 
20B SCSI system disk 
17" monitor, [280x1024 
100BaseT XU Q&aseT Ethernet 
CD-ROM 




SiHconGraphics 

Computer Systems 


graphics performance with 
breakthrough video and 
imaging capabilities. Why? 
Because 02 is the only work¬ 
station based on an innovative 
Unified Memory Architecture. 
02 comes standard with the MIPS® R5000 “ 
chip, and is also available with the much 
more powerful MIPS 45 RlQOQtT CPU. Best 
of all, 02 is designed to be an extrovert. 
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See what’s possible 
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Every 02 machine comes standard with 
a full set of web-authoring tools as well as 
a personal web server. So as soon as 
you plug it in, you can communicate 
your ideas to anyone, anywhere, on any 
computer. If you want the performance of 
a workstation combined with the power of 
the web, look for 02, It isn’t hard to find. 
For more information, visit our Web site 
or call 800.636.8184 Dept. LS0055. 
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even days could elapse before a software- 
driven brain implant could process even 
the most basic task, such as moving a 
finger that has been paralyzed hy stroke 
or restoring a fragment of memory lost 
to Alzheimer's. Imagine trying to surf the 
Web on a 300-bps modem or commute to 
work in a go-cart Possible? Yes. Practical? 
Definitely not 

That’s where silicon and hybrid analog/ 
digital microchips enter Lhe picture. By 
hardwiring the algorithms that represent, 
say, 100 neurons onto a microchip, it is 
possible to rapidly accelerate the data pro¬ 
cessing, A calculation that might have taken 
10 seconds or more in Lhe past is now 
completed in only about 100 nanoseconds. 
What's more, these neural microchips can 
operate as parallel-processing devices. 

But there's still a long way to go. Putting 
lhe function of perhaps 100 or 200 neurons 
on a single chip and then hardwiring tens 
of thousands of chips together would repli¬ 
cate only a fraction of the 4 or 3 million 
neurons in lhe hippocampus. You’d need 
an implant device Lhe size of a pickup to get 


anywhere near the processing power of the 
brain. 

Annand R, Tanguay Jr,, director of the 
Center for Neu ral Engineering a I LJSC and 
a key member of Lhe team, hopes to solve 
Lhe scaling and bandwidth problems 
through a combination of holography and 
laser optics. By using lighl signals to 
replace physical wiring, it’s possible to 
tightly stack 1-by-l-centimeter chips, which 
can then communicate with each other. 
This tiny parallel-processing network 
potentially allows for real-time response, 
and might eventually fit into a space the 
size of a peanut or, more important, the 
human skull. 

Such an implant could be tailored Lo 


replace a lost ability in humans. “Because 
Lite brain is such an adaptive organ” Berger 
says, “the device wouldn't have to precisely 
mimic the lost functions. If the brain is 
provided with a basic set of instructions, it 
would till in the blanks and regain the lost 
functions. Over days and weeks, the person 
might make a full recovery * 

It's tough, time-consuming work, but 
engineering an implant from the silicon 
up is a bit easier when you’ve got your own 
photonic fabrication facility on the pre¬ 
mises. Just a few hundred feel from Ber¬ 
ger's lab is a US$10 million setup that has 
Lhe ability to make the photonic elements 
that “wire” the silicon chips together, as 
well as the multielectrode probes that act 
as an interface between living and man¬ 
made neural circuits. 

Surrounded by an array of equipment 
IhaL wo li hi seem more lilting in Silicon 
Valley than downtown LA - including a 
bonding machine and clean room that can 
filter down Lo 10 particles per cubic foot - 
assistant professor Chris Kyriakakis shows 
off a hybrid optical electronic device that 


contains a set of stacked chips, “ll has the 
built-in electronics lo power lhe entire 
device,” he explains. “The first chip drives 
another optical chip that can modulate 
light. Ultimately, that's what runs the tiny 
computer network,” 

The final and most difficult step is plac¬ 
ing such a device inside the skull and con¬ 
necting it to a living brain. Cross wiring 
such wildly divergent universes - one 
brains, Lhe oilier bytes - isn't for the faint 
of heart or the intellectually timid. It's 
certainly not difficult to let your imagina¬ 
tion run amok and conjure up an image of 
some crazed zombie straighl out of a Boris 
Karloff flick. But Berger is no Boris. 
Although Berger eschews much of the 


conventional wisdom that permeates the 
rarefied field of neuroscience - particularly 
traditional reductionist thinking that says 
every piece of the puzzle must be fully 
understood in order to build a scientific 
model - he also knows that it’s crucial 
to retain credibility within the discipline 
by adhering lo accepted standards and 
practices. 

You might call his attitude skeptically 
reverent. “History is littered with the 
debris of firmly established explanations 
that have suddenly been overturned by 
new r information ” he says. “There are 
countless cases where humanity believed 
that an explanation was absolutely right, 
and then someone else came along with 
a radically different explanation that washed 
the old theory down the drain. So, it is very 
difficult to accept Lhe truth of Lhe day. iL's 
crucial to look at various perspectives and 
explanations, to always keep the big picture 
in mind” 

Berger seems to do that pretty well, 
though his approach perturbs some in 
the scientific community* Having grown 
up in a household that placed a high 
premium on introspection and accomp¬ 
lishment (“Not necessarily lhe accomplish¬ 
ment that comes with dollars, but the 
accomplishment of having ail impact on 
the people around you,” he explains), and 
with a father who helped pioneer transis¬ 
tor research at IBM, he realized early on 
that he wanted to make a real difference in 
the world. 

Berger studied mathematics and psy¬ 
chology at college bul shied away from a 
career in psychology, opting instead for the 
hands-on world of neuroscience. “I realized 
that psychology doesn’t have the tools to 
fully understand the cause and effect of 
behavior,” he says. “It is a very incomplete 
part of lhe puzzle ” 

Fast-forward a couple of decades, and 
Berger's life puzzle is mostly assembled* 
He lives in a pleasant split-level home 
overlooking Lhe bluffs and beaches of Palos 
Verdes, commuting the 40 minutes lo work 
in a H)92 Honda Accord. He spends spare 
moments gardening or tinkering with com- 


Crosswiring brains and bytes isn't for the faint of heart. 

It's not difficult to let your imagination run amok 
and imagine a crazed zombie out of a Boris Karloff flick. 


WIRED FEBRUARY 1997 


DOQ 








THE WORLD... 


[ revolves around the sun ] 


[ is more than 4 billion years old ] 


[ orbits at an average speed of 18.6 mi/sec ] 


RUNS ON WINDOWS 


Aristotle said the Sun revolved around the Earth. Copernicus later contended the Earth revolved 
around the Sun. Today, we know the world actually revolves around Windows. With over 90 
million users, Windows leads the global computing marketplace. And only one publication 
delivers all the Desktop, Enterprise and Internet computing solutions you need to get ahead in 
a Windows world — Windows Magazine. It's the fastest-growing PC publication on the planet! 
To subscribe, simply mail the attached post-paid card. 
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puiers; both allow him to further explore 
elaborate relationships as well as evolution. 
Then there’s his wife and his 7-year-old 
daughter, the latter serving as his most 
prized experiment. “Watching her brain 
develop is fascinating* he observes. “You 
realize that there are some things you can 
influence and some things you can’t. You 
can try to teach something to someone, but 
if the brain isn’t ready or willing to accept 
it, it ain’t goin’ in.” 

Which is precisely the challenge of Ber¬ 
ger’s odyssey into the mind. Dropping a 
functioning brain implant into a person’s 
head and expecting il to work requires a 
voyage beyond the flat earth of Loday’s 
neuroscience. For starters, the shape of the 
hippocampus doesn’t remotely resemble 
a computer board, so inserting a conven¬ 
tional microchip into lhe brain and trying 
to send electrical waves back and forth 
would be like speaking into a telephone 
that’s not connected to anything. Berger 
has circumvented Lius problem with a digi¬ 
tal interface chip that will serve as the 
gateway between Lhe brain’s cells and the 


and send signals to the neuron.” By slightly 
overbuilding the device - designing a layer 
of electrodes thaL are perhaps 30 microns 
thick compared with the cell’s layer of 20 
microns - Berger increases the odds of a 
successful contact, 

"The ever present scaling issue" 

In almost all cases, electrical signals trigger 
the release of chemical reactions in the 
brain, which in turn stimulate other cells 
to produce electrical reactions. These 
result in additional chemical activity. In 
fact, Berger points out that cells cannot 
talk to each other without the release of 
chemicals that effectively bridge the gap 
between neurons. So, Lhe brain implant 
would need only to stimulate electrical 
activity to work. Many chemical imbal¬ 
ances would still he treated by medication, 
which allows Lhe brain to restore the proper 
electrical activity. 

With all the parts in place, Berger will 
have essentially created a circuit between 
the device and the gray matter that oper¬ 
ates much like a dedicated phone line. 


With all the parts in place, Berger will have created 

a circuit between the implant and the gray matter 
that operates much like a dedicated phone line. 


stacked set of chips that creates a group of 
artificial neurons. 

Since transistors and neurons both send 
and receive electrical signals, il all boils 
down to arranging the chip’s conductors in 
a pattern that matches the layout of neurons 
in a particular pari of the brain. The brain 
then believes it’s receiving its own signals, 
when in fact they’re originating from the 
computer network. 

“A transistor can send electricity and so 
can a neuron,” Berger says. “So, instead of 
using a computer chip that has transistors 
on it, you build a chip with a piece of 
exposed metal. You place the metal right 
next to the neuron, so that it can sense the 
electrical signals sent out by the neuron 


Brain cells could actually grow on top of 
the silicon or metal surfaces, further blur¬ 
ring their distinction, A pair of the team’s 
scientists - Michel Baudry, a professor of 
biological sciences, and Roberta Brin ton, 
an associate professor of molecular phar¬ 
macology - have begun developing such 
cultures with animal tissue. When their 
research is finalized, says Berger, “We will 
have created a physical connection, or 
synapses, between the brain cells and com¬ 
puter chips. We have the basic ingredients 
for a brain replacement * 

The most remarkable aspect of all, says 
fellow team member Tanguay, is that such 
a device represents Lhe sheer oddity of 
today’s science. Increasingly, researchers 


are able to find solutions without fully 
understanding the underlying process. 
“We may never really know how the brain 
works, hut we might be able to understand 
enough about how neurons correlate and 
work together to run the mathematical 
model ” he explains. “By connecting a sili¬ 
con neural circuit to a probe chip and 
allowing it to Team’ and then feed data 
back, it’s possible to diagnose and fix the 
problem without having a clue how the 
system achieved the results. The brain 
would use its natural adaptive abilities to 
reestablish all the correct connections ” 

In other words, the device could learn 
the brain’s native language and speak it, 
but not interpret it to the outside world. 

The research is also yielding data that 
can be plugged into an array of other, 
seemingly divergent, scientific disciplines. 
Says Joel Davis, program manager at the 
Office of Naval Research: “Once you under¬ 
stand the algorithms that drive the brain, 
you can apply them to all sorts of real- 
world problems that require computing. 
You can use reverse engineering to solve 
problems in communications, sonar, and 
neural networks” 

One spin-off has been a new type of 
parallel-processing network that could 
dramatically improve the quality of wire¬ 
less and cellular communication. By 
embedding an existing algorithm in a 
microchip that mimics a biological model, 
it is possible to drastically reduce the 
effects of noise and distortion. Yet another 
prototype design, which used the same 
biological processing model, promises to 
improve speech recognition. 

Of course, connecting all the dots on the 
brain implant remains the team’s central 
focus - and their enormous challenge. For 
one Lhing, there’s a dizzying array of exper¬ 
imental technologies that must intertwine 
and complement one another perfectly. It’s 
one thing to create computer simulations 
onscreen in a highly controlled environ¬ 
ment, but it’s quite another to make them 
work in the real world of chemistry, biol¬ 
ogy, and neurophysiology. Stimulating a 
neuron or two in the brain is a pretty 
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good achievement but mere child’s play 
compared with stimulating thousands of 
neurons and running electrical channels 
through each. 

Then there's the profound question of 
how many artificial neurons scientists can 
fit on a microchip, and how many chips 
Lhey can pack into a cranium. “The ever 
present scaling issue/' as Tanguay puts it. 
Even the simplest prototype versions of 
the device will require far more exotic and 
sophisticated chips and interconnections 
than the group has so far managed to 
design and build. 

Alas, there's also the humbling reality 
that if any member of the highly skilled 
research team drops out or dies, the proj¬ 
ect could quickly crumble. So far, the 
team has steered remarkably clear of ego 
and turf battles, but the irony remains 
inescapable - the development of what 
could be the most advanced parallel- 
processing network on earth hinges on 
the most basic and tenuous: fellow 
humans. 

Berger believes the team is about live 
years away from designing a brain implant 
for animals and about 10 to 15 years away 
from the first device for humans. With 
custom microchip designs taking weeks 
or months and other technical hurdles at 
every turn, it's certainly not a project for 
anyone with less than the patience of 
Buddha and the persistence of someone 
who sells insurance. 

That suits Berger just fine. Nobody ever 
said thal building an electronic brain 
would be easy, and it's dear that he's just 
as infatuated with the process as with the 
thought of changing people's minds. 

“You build it neuron by neuron and chip 
by chip ” he says. “You enjoy each experi¬ 
ment and piece of Ihe puzzle while keep¬ 
ing a focus on the bigger picture,” Berger 
won't rest until he has built a bionic brain, 
lie definitely wants to get inside your 
head, m ■ ■ 


Samuel Greengard (samudg@delLanei 
.com) is a Burbank, California writer 
specializing in science and technology. 
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Hart of the Gutenberg Galaxy What kind of a man wants to 

put the 10,000 most important books online by 2002 and 
make them available for free? (Hint: the kind of man who 
puts sugar on his pizza.) 



I am sitting with Michael Hart at Garcia's, 
a pizza place near the University of Illi¬ 
nois at Champaign-Urbana, where we are 
having a perfectly normal conversation 
about digital libraries and are preparing to 
tuck into our dinners. Hart is an e-text 
visionary and cofounder of Project Guten¬ 
berg, whose aim is to put copies of the 

world’s greatest books 
on the Net for free. 
Hart is also a world- 
class eccentric with 
the social skills of a 
cranky 2-year-old, As 
I look up from my 
glistening pepperoni, 
Hart, who is 50, does 
the damnedest thing 
I’ve seen done to a 
pizza. Tearing open 
two dozen sugar pack¬ 
ets, he sprinkles them 
methodically over Ins 
deep-dish pie until it 
is layered with while 
crystals. Then he digs in, 
u This may seem weird to you,’' he confides 
between mouthfuls, “but it’s the only way 
1 can get enough fuel to keep working. This 
right here is 2,000 calories, and it should 
keep me going for a while.* 

Then the sugar begins coursing through 
his system, and Hart takes on the bug-eyed 
look of someone who has just hoovered 
up a few fat lines of Peruvian flake. The 
words tumble out. Sweat beads his upper 
lip. “Aaaah * he says, leaning hack in the 
wooden booth. “I love working till I drop. 

1 love looking back on the day and knowing 
I put another book online. That's what Tm 
here for. If I feel like Fm crashing, I eat. If 


By Denise Hamilton 
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Michael Hart has spent 
the past 25 years push¬ 
ing a shoestring project 
named after the 15th- 
century inventor of the 
printing press. It's one 
of civilization's oldest 
dreams: a universal, free 
library. And it's got a 
really long way to go. 


that doesn't work, 1 steep. 1 live by the nano¬ 
second and bu rn the candle at both ends. 
With a blowtorch* 

For more than a quarter century - eons, 
in Net time - Hart has made Project Guten¬ 
berg his mission in life. Or, more accurately, 
his fervid, manic obsession. While other 
geeks have grown rich mining the silicon 
molherlode, he's been sitting like a troglodyte 
in his Urban a basement, tending a utopian 
vision named for die 15th-century German 
printer whose amazing invention first made 
books accessible to Lhe masses. As the 20th 
century wanes. Hart is using the Internet 
to try to finish what Johann Gutenberg 
started, pumping into cyberspace digitized 
copies of Rebecca of Sunny brook Farm , Moby 
Dick , and Orlando Furioso and the works 
of Henry .James, Plutarch, and Dostoyevsky 
- basically, any and everything that's ever 
been published between hard covers. It's 
one of civilization's oldest dreams: the uni¬ 
versal library. And in an era of ever slicker 
Web graphics, blinking GIFs, and Java- 
powered billboards, he's doing it with mili- 
tantly plain ASCII text files - just the words, 
please - downloadable anytime anywhere 
in the world by anyone with a functioning 
computer, a phone line, and a modem. No 
ads, no credit card numbers, no charge. 

Even by die Net's generous standards, Hart 
is a wild romantic. He refuses to keep usage 
logs. He's not a big fan of copyright extension 
laws. He considers the Web an appalling 
waste of bandwidth - Gutenberg's main files 
reside on an FTP site. What passes for orga¬ 
nization is a loose network of volunteer 
typists, scanners, editors, and proofreaders, 
plus a couple of pro bono attorneys, all held 
together by email. Other than that, Hart 
operates with something pretty dose to no 
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strings attached - political^ institutional, or 
otherwise. Not that a lot of the groups that 
share his aims would have him. 

Since Hart first typed the American Dec¬ 
laration of independence into a U of I main¬ 
frame 26 years ago. Gutenberg has put about 
1,000 titles online, on a budget smaller than 
some big-time electronic publishers allocate 
for market research. His self-imposed goal 
is to reach 10,000 books by the end of 2001, 
Gutenberg's 30th anniversary. And with 
9,000 to go, the questions rise like the greasy 
steam from our pizzas: Is Hart a deluded 
crackpot, a high tech saint, or just another 
Net eccentric? And what is a project with 
seriously historic ramifications doing in 
the hands of someone who puts sugar on 
his pizza? 

To find out, Pm pulling up outside the big, 
century-old, ivy-covered brick house that 
Hart bought years ago with a modest inheri¬ 
tance. In my honor, he's wearing slacks but 
quickly changes into the uniform he will 
sport for the rest of my three-day visit: black 
bicycle shorts that emphasize his pot belly, 


a red T-shirt, a baseball cap, and Nike Air 
Jordans two sizes too big that cost US$1 at 
a garage sale. Beneath the cap is short, 
thinning hair. He has a booming laugh and 
a large, clean-shaven fleshy face with gray¬ 
ing sideburns. When t ask to use the bath¬ 
room, Hart gestures into the basement, past 
peeling plaster and ancient caulking. “Don't 
bother flushing,” he hollers down. Tve got 
a garden hose, and I’ll just run some water 
through it” 

1 begin to realize that this is a man with 
dearly defined priorities. “Other than to 
redesign democracy, I can't think of any¬ 
thing more important than Gutenberg ” 
Hart tells me when I return. “It's the Archi¬ 
medes lever: Give me a place to stand, and 


Fll move the world. Well, that's what Pm 
doing. Our goal is to give away 1 trillion 
e-text files by December 31, 2001. That is 
10,000 titles each to 100 million readers, 
which is only 10 percent of the present 
number of computer users. Since that num¬ 
ber will double by 2001, we will meet our 
goal if only 5 percent of all users download 
a file” Easy as that 

llart calls himself an electronic Johnny 
Appleseed, sowing the Internet with books 
lor the global proletariat. He foresees the 
day when, armed with the trashiest laptop 
and a modem, tribesmen in Borneo's rain 
forest will be able to click onto Gutenberg 
and download texts. But why would anyone 
want to read a book on a computer when 
Lliey can hold a bound copy in their hands, 
1 ask. Because it's fast, convenient, and free, 
Hart shoots back, along with a list of the 
people who are using Project Gutenberg 
already: Kids doing research for classes. 
People in foreign countries who want to 
practice English. Grandmothers turning 
their coinputer-sawy grand kids on to The 
Jungle Book. Folks looking for rare Robert 


Louis Stevenson volumes - Gutenberg has 
the author's entire 30-plus volume oeuvre - 
not carried by [heir local library or book¬ 
store. And people like Jo Churcher of 
Toronto, who is blind. She downloads 
Gutenberg texts and runs them through 
a speech synthesizer that reads them out 
loud, like books-on-tape, only free, “Guten¬ 
berg has finally allowed blind people to 
begin building up libraries of their own ” 
says Churcher, who likes the project so much 
she has helped scan in 12 books, including 
The Pickwick Papers , for Gutenberg's files. 

We move into Hart's living room, a dimly lit 
cavern piled with modems, computer cards, 
hat'd drives, videocards, and power supplies. 


all leaning drunkenly against each other. 
There are hundreds of boxes of software; 
thousands of records; CD-ROMs and CDs; 
moth-bitten beaver, mink, and monkey 
coats; hippie op art; what Hart says is an 
original Modigliani; a gaily painted child's 
hobbyhorse; a Cable piano from the 1910s; 
a Thomas Edison Dictaphone from the 
'3Gs; and rooms filled with books, including 
50 complete dictionaries, three copies of 
Chaos by James Gleiek, and nine of Mistral's 
Daughter by Judith Kranlz, “She's usually 
a ditz ” be explains, “but this was a good 
book.” 

Hart is a garage sale fanatic, hitting up 
to 100 each weekend as he criss-crosses the 
leafy suburbs of Champaign-Urbana on a 
bicycle (he doesn't have a car). He also for¬ 
ages daily among neighborhood dumpsters, 
where U of 1 students routinely discard 
stereo components and new floppy disks. 
Bui his favorite dumpster is located behind 
Lhe U of I computer lab. We drive there, and 
Hart hops right in, wallowing thigh-deep 
amid pizza cartons and plastic milk bottles 
because he knows the school often throws 
out old equipment, stuff he can use for 
Gutenberg or trade at the weekly “geek 
lunch” he attends with other tech-heads in 
the U of 1 orbit Today, he fishes out a set of 
Unix manuals, an 8mm tape cartridge, and 
two copies of Mathematica, for Sun's Solaris 
operating system. Slim pickings. Nothing 
like Lhe Lime he scored an entire ATT 7300 
minicomputer. 

Hart doesn't need high-end stuff to run 
Gutenberg - it's just nice to have around. 
Every few years, he gets a computer from 
Apple, NeXL, IBM, or Hewlett-Packard. Bell 
& Howell once donated a $50,000 scanner, 
to help volunteers input books quickly. And 
he's thinking about setting up an email serv¬ 
er, so he can offer free accounts to Guten¬ 
berg volunteers. Just talking about the idea 
gets him giggling with glee. 

As a child, Hart's idols were Peter Pan 
and Albert Einstein. In adulthood, the two 
have twined like a double helix to define 
his personality so that within one conver¬ 
sation, lie can go from visionary brilliance 
to bluster to bumble. “Michael is one of the 


Hart foresees tribesmen in Borneo's rain forest, 

armed with a cheap laptop and modem, 
clicking onto Gutenberg and downloading texts. 
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smartest guys Fve met in my years” says 
Greg Newby, an assistant professor and 
assistant dean at the School of Library and 
Information Science at the U of 1 and a 
senior research scientist at the National 
Center for Supercompnting Applications* 
“He’s also one of the least mature. That 
makes for an interesting combination” 

Hart grew up in Tacoma, Washington, 
where his parents worked as government 
codebreakers during World War LL In 
peacetime, his fattier was a Shakespeare 
professor and a CPA. His mother was a math 
and education professor and ran a women’s 
clothing store. Dyslexic but precocious, Hart 
was messing with algorithms while other 
kids were fumbling with Lego. He plowed 
through the U of 1 in two years, graduating 
first in his class with a self-created major 
in man-machine interfaces. Hanging around 
the university’s computer lab after gradua¬ 
tion, he dreamed of a universal digital 
library and posted an e-text manifesto that 
grew into Project Gutenberg. With the US 
bicentennial looming, he chose the Decla¬ 
ration of Independence as his inaugural 


and a 1200-baud connection - was com¬ 
pletely harebrained. “But it was also a noble 
goal ” says Zinzow, “and I thought. If he 
wants to till at windmills, Pll help him get 
on his horse.” 

Although Hart no longer had a formal 
affiliation with the university, Zinzow gave 
him access to email and mailing lists, and 
more important, an FTP server. Soon, he 
was watching in amazement as Gutenberg 
pumped out a gig of data each day. Around 
the same time, Hart was invited to place 
his digital collection under the official aus¬ 
pices of the Benedictine University, a tiny 
Roman Catholic seminary in nearby Lisle, 
Illinois. The symbolism did not escape Hart: 
monasteries had once been repositories of 
knowledge in the Dark Ages, copying and 
preserving books for posterity. Wasn’t 
Gutenberg doing the same thing electroni¬ 
cally, preserving e-texts long after paper 
and microfilm would crumble into dust? 

The monks went even further, naming 
Hart an adjunct professor of electronic text 
and giving him a $12,000 annual salary. 
They kicked in some extra money for living 


When a fresh new book file arrives, hell wake 

at 3 a.m. and sit before the glowing screens 
in a sweatshirt resembling a hooded monk's cowl. 


text - he also happened to have a copy of 
the text in his backpack* Next he did the 
Bill of Rights, then the Gettysburg 
Address. Rut the project moved sluggishly 
because Hart inputted everything manually 
after his day job of selling stereos. 

In those early mainframe days, Hart had 
to operate within the impracticable bounds 
of a 10-Kbyte donated storage space. But as 
computers got faster and smaller, Gutenberg 
began to look more like a real possibility. 
Tilings really broke loose in 1988, when Hart 
typed in his first full novel, Alice in Wonder¬ 
land. Mark Zinzow, a senior research pro¬ 
grammer at the U of 1 who met Hart that 
year, remembers thinking that the project 
- which at the time had 10 books online 


expenses, most of which eventually came 
from sales of a Gutenberg CD-ROM that 
has hit 100,000 copies. (Regularly updated, 
the current edition boasts mure than 500 
Lilies, on a single disc.) 

As the project grew. Hart’s management 
style stayed laid-back, lie refused to draw 
up a master list of books for the Gutenberg 
pantheon, preferring to let volunteers input 
their favorite tomes. Initially, Gutenberg got 
the usual suspects - the Bible, Virgil’s Aeneid 
(in English and Latin), and Hamlet. Then 
came more unusual fare: The Book of Mor¬ 
mon, Herland (a 19th-century feminist 
novel), and Flatland (science fiction, about 
4-D travel). Deadlines were flexible. There 
was no follow-up. Sometimes the e-texts 


arrived months or even years late. Other 
times, they just dropped into limbo. 

What keeps things going is Hart’s fanati¬ 
cism. A DOS man and a neo-Luddite when 
it comes to GUI interfaces, he says he’s 
never even used the World Wide Web - be 
doesn’t like the graphics. But the five 
machines that make up Gutenberg Central 
boot so fast you can barely see the start-up 
box flash by. And when a fresh new book 
file from a volunteer comes in on a winter 
night, he’ll wake at 3 a.m. and sit before 
the glowing screens in a sweatshirt resem¬ 
bling a hooded monk’s cowl he got from 
the Benedictines. In summer, he works in 
nothing but bi ker shorts, blasting classical 
music or classic rock. To get his Vitamin D 
and avoid rickets. Hart relies on a full-spec¬ 
trum lamp that mimics the sun’s rays. Near¬ 
by is a rumpled mattress where he sleeps 
when felled by exhaustion. 

When I visited, he was proofing The Violet 
Fairy Book - a 1901 collection of stories 
edited by Andrew Lang - and checking that 
the format, spacing, and margins conform 
to official Gutenberg style. After scanning 
for errors, he adds a header - “Welcome to 
the World of Plain Vanilla Electronic Texts. 
Readable By Both Humans and Computers, 
Since 1971” - includes some boilerplate 
legal information, and updates his directory. 
Then he hits Enter. Bing - the book is in an 
FTP site on PrairieNet, a community access 
computer system in the Midwest. From 
there, it will ripple around the world, to 
interested individuals, literary Web sites, 
and other digital libraries. 

Hart has to keep working, or he’ll drown 
in data. Each day, he receives up to 400 
pieces of email, chats with dozens of vol¬ 
unteers, and works on upcoming books. 
Besides running Gutenberg, he’s also the 
central figure behind “Ask Dr. Internet ” 
a free service run by a Gutenberg-like group 
of tech-heads that has evolved into its own 
full-tune job. Even the most clueless AOL 
newbie gets an answer - often with a liberal 
icing of Hart’s own curious views about 
things like the Web and graphical interfaces. 

With Gutenberg, he gets help from 750 
volunteers around the world. Lawyers work 
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pro bono, researching a book’s copyright to 
ensure it has entered the public domain. 
Tech-heads like Zinzow provide sysadmin 
consulting and tend computers held together 
with gum and baling wire. Scholars input 
and proofread e-texts. A group of 50 Russian 
academics, for instance, recently did Web¬ 
ster's Unabridged Dictionary by hand. The 
45 million keystrokes took them six months, 
for which they were paid $5,000 by one of 
Hart’s financial supporters. 

Some texts are labors of love, by volun¬ 
teers who tap along for years to finish one 
title. But most of the heavy lifting is done 
by a hardcore group - mainly academics - 
with access to state-of-the-art laser scanners. 
Geoffrey Pawlicki, a longtime supporter 1 who 
put Shakespeare’s Antony and Cleopatra 
online, recalls meeting Hart in 1980: “He 
had files in a backpack and was always 
running around hooking people up with 
modems. Initially he was dismissed as a 
crackpot, but the same could he said of Ted 
Turner.” 


Not that Project Gutenberg’s founder and 
a media mogul are likely to ever be con¬ 
fused - for starters, Hart’s totally uninter¬ 
ested in tracking Gutenberg usage. “I don’t 
care where a book goes” be says, “1 just, 
want it to sprout legs and run” He knows 
that 10,000 files are downloaded daily on 
the U of 1 server, but that doesn’t give the 
whole picture since the archives are mir¬ 
rored on hundreds of sites the world over 
and heavily redistributed. (The New Zea¬ 
land Digital library, for instance, boasts 
492 Gutenberg Lilies in easy-to-use HTML.) 
Many users post Gutenberg texts on their 
own Web sites, so Hart’s work can be found 
oil Tarzan sites, Shakespeare sites, and The 
Jungle Book sites, to name just a few. 

The only thing Iiait asks is that anyone 
who uses a Gutenberg texL tack on a “small 
print” header that says in part: “Why is this 
‘Small Print!’ statement here? You know: 
lawyers. They tell us you might sue us if 
there is something wrong with your copy 
of ibis e-text, even if you got il for free from 


someone other than us, and even if what’s 
wrong is not our fault. So, among other 
things, this "Small Print!” statement dis¬ 
claims most of our liability to yon. It also 
tells you how you can distribute copies of 
this e-text if you want to ” 

One result is that Gutenberg texts reach 
people who have no idea what an FIT server 
is, let alone how to use one. Hart gets a lot 
of email from the United States, Britain, 
Canada, Singapore, and Germany, so he 
assumes those are big markets. Many people 
comment on the CIA World Facts Book , so 
he thinks that’s his most popular book. (It’s 
updaLed annually, and he can put it online 
immediately because government publica¬ 
tions arc public domain.) Other favorites 
seem to be the Bible, Alice in Wonderland , 
and the collected works of Shakespeare. 

But even broaching the idea of doing 
more to find out what people might want 
from Project Gutenberg makes Hart see red. 
He imagines the sinister implications of 
tracking folks who want to download, say, 








Salman Rushdie’s The Satanic Verses in a 
country like Iran* And besides, any effort 
to “steer” the project misses an essential 
point “Once we put a book out” he says, 

“it goes everywhere there are computers 
and readers. That’s unlimited distribution. 
And in a world based on competition for 
everything, that's the biggest threat” 

So in one sense, Hart is an electronic 
David, striking a literary blow against an 
establishment Goliath that tries to control 
information through restrictive copyright 
law, downloading fees, and red tape* And 
for that, he has a lot of fans* “Michael’s one 
of the few people 1 know who’s not moti¬ 
vated by greed ” says Zinzow. “He’s trying 
real hard to do a good deed for the world, 
and he’s really underappreciated* If Michael 
wasn’t here, access to books on the Internet 
would be only for the rich* He’s an electronic 
Robin Hood, keeping the Sheriff of Notting¬ 
ham from creating a monopoly” Newby 
agrees. “When you have Microsoft buying 
up the right to thousands of art images, and 


the federal government taking away copy¬ 
right, going backward and copyrighting 
things that weren’t copyrighted before, it’s 
not just paranoia; he’s trying to fight the 
evil forces” 

Hart is happy to agree, “Some people say, 
'I am the most powerful because I have the 
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books for 1997, 3,200 for 1998, and so on. 

But there are limits to what he can do 
without institutional hacking and only a 
handful of hardcore volunteers. Even sup¬ 
porters like Newby say the man can barely 
handle his current workload and will be 
hard-pressed to take on more unless he 


"Some people say, 'I am the most powerful because 

I have the most power/1 say, 1am the most powerful 
because I give the most power away/" 


most power/ I say, ( 1 am the most powerful 
because I give the most power away/” And 
there’s no reason to doubt that his dogged 
pursuit of that ideal is one of the things 
that has enabled Gutenberg to survive all 
these years. The project has doubled each 
year since 1991, when he had 12 books 
online, and the way Hart sees it, Gutenberg 
should continue to do so. That means 1,600 


delegates authority. Lately Hart’s been 
trolling the Internet for someone to pass 
the torch to. But it’s hard to imagine him 
letting go* “No one wants to be a supervi¬ 
sor, so I have to do it all myself,” he says 
plaintively. 

Hart also refuses to waver from his ini¬ 
tial vision, and this has limited his scope. 
If he made some concessions, it’s possible 


It was the Europejui trains you got killed on. 
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Gutenberg might have 100,000 books online 
today - a respectable library - instead of 
1,000, Indeed, Hart says, various academic 
institutions and even some Texas oil inter¬ 
ests have olTered to bankroll Gutenberg over 
the years, in exchange for control. One 
university offered him a six-figure salary, 


he says, to bring the project to their campus. 
He turned them all down Hat, “Almost every¬ 
body out there wants to charge for books, 
and they want real control over which books 
we do and which edition comes out” Hart 
grouses, “They want a bit in my mouth. I 
don’t trust them,” 

He’s right to worry. In recent months, 
complaints about Gutenberg's use of over¬ 


taxed U of I computing resources led to an 
ultimatum from school officials: find a for¬ 
mal university sponsor or get off. Hart tried 
the library, the School of Library and Infor¬ 
mation Science, and a computer network 
run jointly by the Big 10 football schools. 
No luck. “The library, which would be the 


logical place, wasn’t interested in sponsoring 
it - they might have been concerned about 
the project's academic credentials ” says Bob 
Penka, an associate director at the U of Ps 
Computing and Communication Services 
office. “Whether that’s snootiness or what, 

I don’t know,” Hart has lost his U of 1 email 
account, but so far the project is getting a 
stay of execution - at least until the next 


round of complaints. 

Is Gutenberg too important to be left to 
a solitary eccentric? Maybe it should be 
organized by the Library of Congress, the 
National Endowment for the Humanities, 
or some such organization. 

But herein lies another problem. Hart 
isn’t the only one staking out literary dibs 
in cyberspace. The Georgetown Center for 
Text and Technology counts more than 300 
online library projects in nearly 30 coun¬ 
tries, including the Dartmouth Dante Proj¬ 
ect, with 600 years of commentary on 
Dante's Divine Comedy\ and the Oxford Text 
Initiative, which charges users to download 
its scholarly publications. 

And lor all its high-minded goals, Guten¬ 
berg's simplicity works against it. It lacks 
the bells and whistles, the flashy graphics 
and sophist!cation that grant-givers love. 
Instead, HarL plods along in ASCII, doesn’t 
give a hoot about market research, and 
wants to give his product away. 

The lack of recognition rankles. “There 


Texas oil interests offered to bankroll Gutenberg. 

One university offered Hart a six-figure salary. 
But he turned them all down - they wanted control. 
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until they produce heat and light. 

John Brockman has an uncanny way of knowing people who know 
something important, and a tolent for putting those people together. 

tterWftiB ftMcxweete 

John Brockman has nurtured and encouraged a generation of scientists 
and technologists who engage the larger society in cultural, aesthetic, 
and spiritual terms. He is a hero in the struggle to save science from 
sterility and the humanities from obsolescence. 
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Without John Brockman, the Digital Revolution wouldn’t be half as 
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are literally a billion dollars of grant money 
out there, and I’m never going to get any of 
it ” he says. And those 300 competitors? “All 
those projects will never produce even one 
mainstream book that you or T will ever see.” 

Digital library experts say he’s got a point. 
“Funders tend to be interested in projects 
that use state-of-the-art technology or 
advance knowledge, or that create some¬ 
thing new and exciting, 77 says Ann Bishop, 
a coprincipal investigator with the U of I’s 
Digital Library Initiative project, which is 
working with commercial publishers to put 
academic journals online. “Projects that 
aren’t high tech tend to get lost in the 
shuffle. Perhaps if he played it up as 
something vital to national education, he 
would get more funding. But I don’t know 
if he’s interested in twisting it that way” 

Ultimately, Hart’s biggest impediment may 
be US copyright Law, which pretty much 
prohibits Gutenberg from publishing any¬ 
thing written after 1920. The law now pro¬ 
tects a work for 50 years after the author’s 
death, which means that Hemingway, Genet, 


Wright Brothers’ airplane would still be 
under patent?” asks an incensed Hart, who 
has testified in Washington against the new 
bill’s passage. “If they win, well have to get 
a certain number of titles and then quit. 
Unless we want to do the Robin Hood thing. 
And I’m too old to be a revolutionary.” A 
glint appeals in his eye. “But FU do Gone 
with the Wind on my deathbed,” he vows. 
“The book and the movie. It should be out 
there.” 

1 leave Urbana feeling that Hart just might 
meet his short-term goal. If he were any 
less obsessed, he would have given up a 
long time ago. Instead, he is doubling each 
year. But I also wonder how long the project 
can keep expanding exponentially. Unless 
Hart can draft reinforcements or hook up 
with a sponsor, eventually it probably will 
stall, and that’s a shame. 

As the plane takes off, I recall Hart’s 
description of the mad rush that comes 
from sitting in his basement, watching the 
newly transcribed files come in, working 
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If Hart were any less obsessed, he would have given up 
long ago. But without reinforcements, 

the project probably will stall, and that's a shame. 


and Garcia Marquez won’t he online any¬ 
time soon. Even The Odyssey and Plato’s 
Republic are off-1 imits if Gutenberg wants 
to post a translation published after 1920. 
One exception is when an author gives 
special permission, such as cyberpunk 
author Bruce Sterling, who approached 
Hart to release an e-text of his novel Hacker 
Crackdown * 

The copyright problem isn’t getting any 
easier. The first US copyright law covered 
14 years, with a possible 14-year extension. 
A1909 amendment doubled that to 28 years, 
and in 1976, the law was extended again. 
Now Congress is considering going to life 
plus 70years. “Do you realize that under 
the proposed law, the blueprint for the 


on them, and then launching books into 
cyberspace. His words echo in my head: 
“Bennett Cerf never published a book a day, 
but Fm doing it. Do you have any idea of 
how powerful that makes me feel? But 
sometimes I go to bed at night, and I don’t 
know what Fin going to do in the morning 
because no one’s sent me anything. That’s 
kind of scary” m w m 


Denise Hamilton is an obsessive reader who 
writes regularly about business and culture 
for the Los Angeles Times, New Times, and 
other publications. 

Michael Hart and Project Gutenberg can 
be reached at hart@pobox.com. 
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There’s a little voyeur In all of us. Admit it Video can be 
exciting. It gives you action. Motion. Gyration. Static images are 
limp by comparison. Make your audiences crave your presenta¬ 
tions by putting VHS-quality, full-motion video in your PowerPoint, 
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Oown in front. Business professionals attend scores of "prepack¬ 
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Broadway is an easy-to-install, easy-to-use video capture, edit and 
compression system that brings full-motion video to presentations. 
So audiences are involved - and clamoring for the best seats in the 
house. Video in PowerPoint! Sure beats shadow puppets. By 
utilizing MPEG, the international video standard, Broadway provides 
platform independence. And video is proven to increase retention 
rates. So you simply can’t find a more effective - or arresting - 
presentation tool. Quite an eyeful. Broadway is designed specifi¬ 
cally for the business professional who wants a true plug-and-play 
solution. With Broadway, your presentations 
will be so stimulating, audience members 
may not be able to control themselves. 


Under S1000 


15 


Video Made Easy. 


Get an eyeful 


Download free 
video clips 
from our web site 

http://www. 
b-way.com/crave 

or call 

ext. 25 

today for a free cd-rqni demo. 


Broadway 15 a trade mark fit Data Translation, Inc. 
All other products mentioned aro trademarks or 
registered trademarks at their rispeclfve Irojders. 
























because of its superior sound quality. With it. we breathe new life into both old and new hits on our virtual jukebox. By using Director, ^ we get the flexibility to create 


Shockwave" and 
Capitol Records 

Produce Another Smash Hit- 



a truly compelling interface that takes advantage of Shockwaves streaming audio from SaundEdif 16 p/us DECK IH ^ Macromedia xRes" t helps us edit high-resolution 


* Buy now and get m 
a free DMS Interactive 
Training CD and book — 
a $49.95 value! Ask your 
reseller for details. 


http://special.macromedia.com/dmsad 


SAewpoqs asoip :^ab*>|doi|s qjiM m orpius ejpaiui||nw e JopajrQ aip uo jajipag mqoy ^pjosatf |04|dej 4 


Mow with streaming audio, Shockwave 
is producing hit after hit on the World 
Wide Web. Take this virtual (ukeboit 
at Capitol Records, created with the 
Director Multimedia Studio entirely for 
Shockwave. "We use Macromedia because 
they're dedicated to pushing technology 


to the limit," said Robin Bechtel, senior 
director of new media at Capitol. "With 
Shockwave, we're at the forefront of a 
new frontier in multimedia and Web 
audio. As a medium to get music to the 
masses, it's the best thing going," But 
don't just take her word for it. First 


see and hear for yourself by getting 
Shockwave free at our Web site, where 
you'll also find a link to Capitol Records. 
Then give us a call today, Aid you'll 
become a multimedia sensation overnight. 

Call 1 . 888 . 200.5695 

for a FREE Showcase CD r and 
the name of a reseller near you. 
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More Is Less 


By David Shenk 


he future decides what 
emerge out of what 
xists in the present." 
Wolffian Pannenberg 


Will the network computer 
succeed? "In some Nazi-ori¬ 
ented companies it will suc¬ 
ceed very well," says Michael 
Dertouzos, head of computer 
science at MIT. Yanking expen¬ 
sive PCs and replacing them 
with cheap NCs will save com¬ 
panies a lot of money. But the 
cost to innovation will be high. 

It's no coincidence that the 
breakdown in rigid corporate 

NC: New Centralism? 

By Russ Mitchell 

hierarchies and the addition 
of employee "empowerment" 
to the management lexicon 
paralleled the move from 
mainframes to PCs, With PCs, 
employees gained more 
control over their work. And 
because they could customize 
the computers, new software 
that may never have received 
the approval of MIS managers 
entered the workplace* 

All computers can be net- 
worked, of course. But the PC 
is a smart machine. The NC is 
a dumb terminal. A network 
of dumb terminals adds up 
to a dumb organization. 

fluss Mitchell (russ@wired.com) fs 
managing editor at Wired. 


With the introduction of PointCast, MSNBC, and myriad other instant 
electronic news services, 1996 turned out to be the best year yet for 
news junkies. And this is just the beginning. The Internet and tele¬ 
com deregulation have spawned a news revolution that will make 
today's flurry of instantaneous news took like a scene from The Flint- 
stones. What's good for Ted Turner and Bill Gates isn't all that great 
for the rest of us, however. In a world glutted with information, con¬ 
stant updates are not only a diminishing asset, they are becoming 
a dangerous distraction. Watching could be hazardous to our health. 

Since the dawn of time, humans have constructed a quilt of com¬ 
munity understanding out of new information. In a world of informa¬ 
tion scarcity, messenger-journalists performed the 
vital commun ity service of acquiring and 
transmitting fresh data. Newspapers, Does 
wrote Arthur Young in 1793, are "that 
universal circulation of intelligence, which 
in England transmits the last vibration of feeling or 
alarm, with electric sensibility, from one end of the 
Kingdom to another."This sentiment was echoed by 
Adolph Ochs when he bought The New York Times in 
1896, Its mission, he declared, was to "give the news, 
all the news ... and give it as early, if not earlier, than 
can be learned through any other reliable medium." 

Then information came into abundance. Data is 
now so plentiful that consumers face the curious 
hazard of information glut* We cannot keep up with 
the information we produce. 

In this context, new information becomes more 
of a diversion than a contribution to society. Today's 
challenge is to manage the vast quantities of infor¬ 
mation we already have stored up. News is not, of 
course, completely irrelevant. But the value of daily 
updates will pale in comparison to information we 
already have on hand - how to feed and clothe our¬ 
selves, fight pestilence, and govern ourselves using 
a balance of strict laws and broad liberties. The new 
challenge is to share this information with each other, 
to manage it thoughtfully, and to transform it into 
knowledge inside millions of individual brains.This 
is not so much fact-hunting as it is data-gardening. 

The traditional news media haven't come to terms 
with this fundamental shift, which is why Yahooi, 
AltaVista, and other Web libraries are fast becoming 
primary information sources. Yet old-school journal¬ 
ists maintain a fierce bias against what they call old 
news, "We've covered that," they snarl, "It's been done." 
They opt instead for anything that smells new or dra¬ 
matic - divorces, disgraces, deaths."My job is not 
to educate the public," insists TV producer Steve 
Friedman in a typically myopic declaration of journalistic principle. 
"My job is to tell the public what's going on." His distinction is crtti- 


By and large, educators still 
think of computers as inher¬ 
ently mathematical. Most high 
schools present computing 
as part of the math-science 
curriculum. Meanwhile, pro¬ 
fessionals create programs 
without even using computer 
code; users create documents 
and programs using drag- 

and-drop 

Not Compute icons or 

pulldown 

By Isabel Walcott 

menus. 

Saying you need to be good 
at math to use a computer is 
like saying you need to be an 
architect to live in a house. 

A paradigm shift, not money, 
is the operative need. Teachers 
need to educate themselves 
about computers. Computers 
need to be brought out of math 
ghettos. Without being intro¬ 
duced to the range of possi¬ 
bilities, students are missing 
out on what they could be 
learning. As a result, neither 
computers nor people can 
reach their full potential. The 
compute in computer denotes 
only how the device works, 
not how we work with it. 

Isabel Walcott, a multimedia entrepre¬ 
neur, is designing a major Web site for 
teenage girts (www.smartgtrl.com/). 


“Information isn't always 
power - just ask a librarian.' 
- David Brake 
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"'The pleasures of wealth 
and greatness ... strike 
the imagination as some¬ 
thing grand and beautiful 
and noble, of which the 
attainment is well worth 
all the toil and anxiety 
which we are so apt to 
bestow upon it And it is 
well that nature imposes 
upon us in this manner, 
it is this deception which 
rouses and keeps in 
continual motion the 
industry of mankind/ 

- Adam Smith 


cat Mere telling focuses on the mechanics of transmitting 
news of the moment, while education assumes a responsibil¬ 
ity for making sure that knowledge sticks. Journalists who 
limit their role to news flashes are absolving themselves of 
any overarching obligation to the audience. 

In our new world, reporters must become more like teach¬ 
ers, and we all must learn the skills of the librarian. Informa¬ 
tion management is the fuel for our thriving civilization. 

But in the last SO years, the integrity of our data management 
has been threatened by a historical first: production is now 
dramatically outpacing consumption. This leaves us with what 
Finnish sociologist Jaako Lehtonen calls an "infor¬ 
mation discrepancy," a permanent processing Scorning Privacy 
deficit."The real issue for future technology," says 
Eli Noam, the director of Columbia University's 
institute for Tele-Information, "does not appear to be produc¬ 
tion of information, and certainly not transmission, but rather 
processing. Almost anybody can add information.The difficult 
question is how to reduce it." 

If we can't find a way, Noam warns, we may be setting our¬ 
selves on a road toward a chaos that not even scientists will 
enjoy observing. The organization of information, says Noam, 
is the one major counterforce to entropy. Not being able to 
effectively manage our information means that we may be 
beginning to lose control of information and finally succumb¬ 
ing to entropy. In this light, an increasingly news-manic cul¬ 
ture is not only less and less attuned to its own needs, but 
may also be on a track to oblivion. Now that's devolution. 


By Rebecca Eisenberg 


David Shenk (dshenkPaoLcom) writes the "Net Skeptic" column for MSN. His book. 
Data Smog: Surviving the Information Glut will be published in April by HarperCotlms. 


Who cares about Internet 
privacy; try complete disclo¬ 
sure, Confoundingly, many 
who argue for a marketplace 
of ideas and a free-market 
economy also argue for 
secrecy, privacy, and NDAs. 

The exchange of informa¬ 
tion is one of the best ways 
to foster progress. Yet thanks 
to cor¬ 
porate 
fire¬ 
walls, 

many keep things private 
against their will, out of obli¬ 
gation to another person. 
That other person often 
demands privacy to avoid 
social ridicule if the infor¬ 
mation got out or - possibly 
more often - because busi¬ 
ness would suffer if someone 
else were to "steal ideas." 

But if all ideas were shared, 
there couid be no IP theft. 
And if more people dared to 
be honest about their behav¬ 
ior, then little could cause 
social scorn. 


Give Workers a Free Choice 


Rebecca Eisenberg (rehecca#cyborgante 
.net) is a freelance writer who lives df 
w ww.cy borga n k .com /, peo p I e/ rebec ca /. 


By Jose Pinera 


More young Americans believe in UFOs than believe they will receive 
a Social Security check when they retire. Among other things, this is a 
terrible indictment of a government program that has run its course. 

When Otto von Bismarck created pay-as-you-go social security in 
1883, he never dreamed that most governments in the Western world 
would adopt his model - and that a century later all those systems 
would be heading toward bankruptcy. The absurdity of the pay-as- 
you-go system is comparable to that found in the works of Franz 
Kafka, whose days working at a social security institution must have 
been a source of inspiration. Suffice it to say that all over the world, 
social security administrators must be having nightmares about bio¬ 
tech breakthroughs like DHEA that may allow more and more people 
to celebrate their 100th birthday. In a way, these are also nightmares 
about a sort of metamorphosis, though not into giant insects. 

The system could survive longer if people had more babies, since 
younger generations finance the pensions of the old. But the oppo¬ 
site is occurring in all rich countries - including the United States. 

I come from a distant country, one the Spanish conquerors initially 
named Finis Terrae (Land's End). But in these days of a global village, 


"'The twilight zone that lies 
between living memory 
and written history is one 
of the favorite breeding 
places of mythology/ 

- C. Vann Woodward 
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of a terrifying new 
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PC CD ROM 


www. Idsoft ware.c wn 



“Quake is the most 
satisfying first-person 
action game of ail time 
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"The only thing more frightening than 
a programmer with a screwdriver or 
a hardware engineer with a program is 
a user with a pair of wire cutters and 
the root password." 

- Elizabeth Zwicky 


in Praise of Inaccuracy 

By Nick O'Donohoe 


© 



In one-to-many media (above), 
the firm (f} transmits a stream 
of content through a medium 
to consumers (c). Compare 
the many-to-many hypermedia 
environment below. 


Before & After 


Source: "Marketing 
in Hypermedia 
Computer-Mediated 
Environments: 
Conceptual Founda¬ 
tions,' hy Donna L Hoffman and Thomas 
P. Novak, Journal of Marketing, l /olume 
60, July (1996}: 50-68 (www2000.og 5 m 
►va n d e rbilt.edu/cm? p a per.re v i s i on 
.julyl 1,1 995/c me pa per.html). 
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I can bring you an idea, a powerful idea, that can save social security 
by privatizing its provision. We tried this idea in Chile 16 years ago. 
(See "Empowering Workers: The Privatization of Social Security in Chile" 
at www.sodalsecurity.orgA) At age SO, I became minister of 
labor and social security in Chile and, with a team of young 
and creative people that I assembled to devise the reform, we 
did not ask "Why?" but rather, as Bobby Kennedy had urged, 

"Why not?" 

Indeed, why not the best social security system for all 
workers? Not only for the ones with the extra cash to buy 
private retirement insurance, but also for those who could 
not afford to save because of onerous taxes. We came up with 
a simple idea: allow each worker to put their payroll tax into 
an individual pension savings account (PSA), where they 
could keep an eye on their money (or, as we say in Spanish, 

“la plata donde mis ojos la vean "). These 
funds would be invested in real wealth- 
producing activities; of course, not all 
the eggs wouid be put in the same 

basket. And so workers would have capital of their own when 
they retire.The entire system would be managed by 
private enterprises in a highly competitive market (no 
barriers to entry, no initial advantages to established 
banks or financial institutions). The PSAs would be port¬ 
able so workers could move them to another company. 

Perhaps the most difficult task was to devise a work¬ 
able transition to the new system. We set three rules: 

"Do not hurt your grandmother" (guaranteeing benefits 
to those already retired);"Give workers a free choice" 

(offering the option of staying in pay-as-you-go 
or opting out voluntarily); and "Do not accumulate 
more debt for your grandchildren" (closing the 
door of pay-as-you-go for young new entrants). 

We also devised responsible ways of financing that 
sunk cost without increasing tax rates. 

The results? Today 9 out of 10 workers are in the 
PSA system.They have received an average return 
rate of 12 percent above inflation during 15 years. 

The whole issue has been depolitkized and civil 
society strengthened.The economy, not surpris¬ 
ingly, has also benefited: more savings {Chile has 
a savings rate of 27 percent of GNP), higher productivity 
of capital (invested through markets), and more employment 
since the tax on the use of labor has been eliminated (the unem¬ 
ployment rate is 5.5 percent). Ultimately, higher growth and more 
opportunities for everyone. 

Joe Klein ~ although not anonymously - came to Chile in 1994 
to see whether all this was true. Upon his return to the United 
States, he wrote an article titled "If Chile Can Do It ..."for News¬ 
week, "The Chilean system," he wrote, "is perhaps the first social 
policy idea to emanate from the Southern Hemisphere." If my 
eldest son, born in Boston and carrying an American passport, 
comes to work here in the future, perhaps he will be able to 
transfer his pension fund from a Chilean PSA to an American PSA. 

Jose Finer a is president of the Santiago-based international Center for Pension Reform and 
cochair of the Cato institute Project on Social Security Privatization in Washington f DC 


History, like capital, is valued 
for its liquidity; most cherished 
myths are freely sculpted 
truth. For nobility, for nostalgia, 
for comfort and confirmation, 
we turn not to a verifiable 
recording of the past, but to 
a loose rendering of it. That 
fuzziness is our heritage, the 
other merely a record of what 
happened. Yet the progres¬ 
sion 
from 
print 
to 

photography to video has pre- 
served more and more events 
from the past, more and more 
accurately. With digital storage, 
we may offer posterity our 
closest effort yet to a point- 
for-point correspondence 
between the event experi¬ 
enced and the record exam¬ 
ined. Fortunately, people don't 
observe events carefully, don't 
confirm facts diligently, and 
don't remember or repeat 
information accurately. Analog 
rumor will still work around 
digital truth, and we will retain 
that comfortably slippery 
sense of reality that grants 
us possession of history. 

JVldt O'Donohoe (nicholasodfvaoLcom) 
is an author whose fantasy navels include 
The Magic and the Healing. 


"If I'm going to have 
a past J prefer it to 
be multiple choice/' 
- The Joker 
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Varsity Jacket 
Classic, roomy wool blend/ 
smooth leather sleeve jacket 
with our sharp, embroidered 
Street Gred logo on chest. 
Soft quitted interior for extra 
warmth and comfort Wired 
logo embroidered discreetly 
below collar on back. 
Monogram option: we will 
embroider your name 
(or alias) on the inside pocket 
for an additional $10! 
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Street Cred Sweatshirt 
Life is warmer, richer, fuller in 
our Street Cred sweatshirts, 
crew neck or hooded with 
hand warmer pocket styles. 
Black, 90% cotton, with 
10% poly for durability and 
to prevent shrinkage,Street 
Cred logo on front/Wired” 
logo on left sleeve. 

Cool insulation. 


Pullover Jacket 
The Great Protector against 
cold weather. Black 
Polartec 1 ^ 30Q oversize 
pullover jacket with stand-up 
collar, long tail, and big slash 
zip pockets. The same 
zipper is used on life rafts 
and tents; no worries 
about coming undone in 
& blizzard. Wired logo 
embroidered on chest. 



Messenger Bag 

Even real bike messengers 
would appreciate this bag. 
Durable, 1000 Denier Cordura 
exterior with our bold Wired 
logo embfoidered (not j u st 
printed) on front. Adjustable 
nylon web straps, newly 
added outside pockets, and, 
to keep you out of danger, 
detachable reflectors. Rugged, 
waterproof interior lining 
with detachable divider to 
hold your laptop. 


Get Wired! 


Logo Hat (New) 

Tired: Sports or metal-band 
emblems festooning your head. 
Wired: OUR logo on your head! 
Luxurious, soft crown, 
brushed black cotton twill 
hat with "Get Wired!" 
embroidered on the back. 
Adjustable Fabric back with 
pe wter buckle. 

One size fits all. 



| Street Cred Varsity Jacket (please allow 6-8 weeks for delivery) 
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Street Cred Sweat Shirt 
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Polo Shirt 
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OL 

O XL 

$35 
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Logo T-shirt 
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O XL 

$17 
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0 Long 
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O XL 

$22 
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Wired Messenger Bag 
o 14"x 8"x 1 r 

Wired Logo Cap 

New classic style with matching fabric adjustment strap 
[one size fits all) 


$65 x 
$15 x 


Polo Shirt 

Turn heads on Casual Friday! 
Choose between our long 
or short sleeve 100% black 
pique cotton polo shirt with 
embroidered Street Cred logo 
on chest. Discreet black 
Wired logo on right sleeve 
(short sleeve style only). 


Logo T-shirt 

One logo says it all! 
Heavyweight, 100% quality 
cotton tee, with your choice 
of Ion g or s h ort s I eeves. 
Rocket Red Wired logo 
on front. 


°Escape to/from Catatonia" $15 x 

A Video by Steve Speer [running time approximately 30 minutes) 

« Key/Luggage Tag $7 x 

l Crafted from stainless steel (includes key ring and luggage chain) 

Subtotal 

California residents please add 8.5% sales tax 

Postage and handling - US US$5 

Postage - Canada US$7.50 

Postage - International US$15 


Total 
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Orders must include payment. Extra shipping costs must be included for Varsity Jackets. Products subject 
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other than the US during the delivery of international orders. 
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FOR A FREE DEMONSTRATION OF OUR 3-0 GAMING EXPERIENCE, 
SLAM THIS MAGAZINE INTO YOUR FACE. 











INTRODUCING THE ULTIMATE, 
NO-COMPROMISE, GAMER PC, 

At NEC, our gaming PCs have just taken on 
a whole new dimension. The third, to be exact. 
With two dedicated 3-D graphic accelerators, 
the NEC PowerPlayer'" 
sucks you right into the 
action. 

And don't worry, you’ll 
be armed with everything 
a serious gamer could ask for. A 200 MHz 
Pentium* processor, 6 MB of video memory, and 
a 50-watt Advent surround sound system with 
subwoofer. We've also thrown in a Gravis 
gamepad, Thrustmaster joystick, and Logitech 
3-button Mouseman 1 mouse. As well as a bunch 
of today's hottest games, all reconfigured to take 
advantage of our unique 3-D technology. You can 
even head out into cyberspace and play in 
real time against anyone 
else on the net. 

For more information, 
call 1-8O0-NEC-INFO. 


200 MHz Pentium Processer 

Diamond Monster 3-D 
and ATI 3-D Rage 
graphic accelerators 

32 MB RAM/3.2 Gigabyte HD 

NEC MtittiSpin f 6x4 
GD-HOM changer 


g Or, for a slightly more conven¬ 
tional demonstration, visit your local retailer. 
Available at Circuit City, CompUSA, Future 
Shop, and Fry’s. 


SEE, HEAR AND FEEL THE DIFFERENCE . 1 


Visit aur web site at liltp://www, nec.com 


©1996 Ftekard Bell NEC, **;. Power Flayer is a trademark of PaskwJ fiefl NEC. sic. See. Hea; and F^ r ne Difference s 3 trademark and Miirfipn a registered trademark pi NEC Tectrctege^ 
Inc NEC is a registered tradene*. of NEC Ccvpcratron, The Intel Inside logo and Rulum lecpterad underrate and If® Pentem Prates* txp e a tfiscfemark dI kitd Corporation Key # 19864 
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Only One Company Can Give You 

Removable Storage 

This Rugged and Reliable. 

Fujitsu. 


When rock climbing, you'd never compromise with the tools you use. The 
same idea applies to backing up, transferring and transporting critical files. 

/ You need no-nonsense tools you con rely on every day. * That's where the 
» DynaMO* 230 and the DynaMO 640 come into the picture. They combine the 
* storage capacity you want with the reliability you absolutely need. * This 

high level of security makes DynaMO the perfect tool for designers who need to transport 
and transfer graphics files, for sales organizations that need to store multimedia presentations 
on a single disk, and for government agencies that need to archive records. * In fact, you 
won't find removable storage that's more rugged or reliable. A single MO disk has a life 
span of over 10 million writes and over 100 million reads • Which leads us to Fujitsu's 
customer support policy. No Excuses". More than just a slogan, it's our commitment to provide 
you with the ultimate in service, including technical support at no charge. Which is just another 
way of saying, Fujitsu has set a new standard of excellence in removable storage. 

• The DynaMO 230 and DynaMO 640. When 
you add it all up, everything that matters 

is DynaMO driven. * DynaMO 230 and the DynaMO 640 
are available wherever quality removable storage drives are sold. 
For more information, call 1-800-626-4686, 
ext, 3301. Or discover DynaMO on 
our website at http://www.fcpa.com, 

FUJITSU 

ehicle as rugged as our drives, discover our website at www.fcpa.com 

{£) 1 997 Fujitsu Computer Product cf Amenao, Irt At rights reserved. DynaMO is a re^staed Irodarark end No Excuses is □ Sodemti4i of Fujitsu Canputw Products d Amenco, hx, Al hdomd4(i Ore pnaporfy d 4teir rcHjpeCtive 
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You 're looking at the most reliable ways to backup, transport and 
transfer data ever devised—the DynaMO Portable PC Card, 
DynaMO 640 and DynaMO 2 JO , The perfect solutions for peo¬ 
ple who want it alt: price, performance and dependability. 



For your chance ta win a vc 


DynaMO 640 

* 640MB per disk 

* Backwards compatible with 
540MB r 230MB and 

128MB media 

■ Internal or external versions 
for desktop systems 

■ Interface: SCSI-2 

* Access Rate: 35ms 

* Maximum Transfer Speed: 

3 9MB/Sec. 

* Cache: 512KB/2MB 

DynaMO 230 

* 230MB per disk 

* Backwards compatible with 
128MB media 

■ Maximum Transfer Rate: 
1,6MB/Sec. 

* Cache: 32eKB/512KB 

* External and internal 
versions far portable and 
desktop systems 










The U.S. Robotics Sportster ISDN 128 K stood out for its performance, ease of use, all-around flexibility, and 
reasonable price... it blew a way the competition in our remote access tests , making it an ideal choice for 
telecommuters. The Sportster was a dream to install—you simply plug it in and go. PC World, August ’96 


The Sportster ISDN 128 K might have been named the Screamer It was the only product in our test group to 
provide data compression, and this ISA-htis ISDN adapter, from US. Robotics, blew the other five products 
away on our performance tests:* PC Magazine, June '96 


top performer in our testing, the inexpensive, feature rich Sportster 128 K has buy me written all over it„ At 
only $ 399 , this internal adapter rockets you from place to place on the Internet at speeds of over 113 Kbps 
with none of the limitations imposed by a serial port. CNET, July 96 












“Tile Streamer” 
- PC Magazine 


US. Robotics, the USRobotks logo, and Sportster am rugistfruil I rad-rmarks and TurhnPPP Ls, a trademark fif IJ.S. Robotics. PC World, t’C Magazine, and CNET are used for identification purposes only and may 
be trademarks and/or registered trademarks of lht>ir respective companies: Product specifications subject to change without tiotke. Contact your U.S. Robotics representative For current product information- 







LeJtk make tiutyz beffcf 

PHILIPS 


MAGNAVOX 


PASSPORT 


The laptop freed you from your office. 
Now weVe about to free you from your laptop 


It's Windows” in the palm of your 
hand. Incredible, isn't it, the kind of 
mobility the new Velo gives you. 
Whether you re writing a brief on a 
plane or sending e-mail from a hotel 
room, it's never been easier to carry 
your work around* 

The Velo has a built-in modem as 
well as Windows CE pocket versions of Word, Excel and Internee 
Explorer. And check this out: it even lets you record voice 
memos* It weighs less than a pound, but does a ton of work. 
Call 1-888-FOR-VELO or visit our Web site at www,velol.com. 


■ •1997 Philips Electronics Worth America Corporation 
Micros m ’ Welo is a registered trade mark of Phi lips Electronics. API other names are 

rt'judnwfcl either registered trademarks or trademarks of their respective owners. 
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Five years ago, we launched Wired magazine with its 
pioneering coverage of the people, companies, culture, 
technology, and politics of the Digital Revolution. 

We are proud to extend that mandate by launching 
Wired News, to bring you the breaking stories of the 
Wired world - daily on the Web and PointCast. 

There are a lot of other news services out there. Wired 
News is different. Wired News is not about reprinting 
press releases announcing minor software upgrades. 
Nor is it a PR service for politicians and government 
agencies. And it most definitely is not celebrity monger- 
ing masquerading as culture reporting. 


Introducing 


Wired News has a singular focus - to bring you the 
news you need to know to stay wired. It is the daily 
diary of the New Economy and the emerging Digital 
Nation. Like everything we do at Wired, it is written not 
to the lowest common denominator, but to the highest. 


Wired News. Always On. 

Now that the New Economy has become pervasive, the 
need is greater than ever for an intelligent agent (and 
we decidedly do not mean a bot) to help you understand 
which stories matter and which don't. Wired News is 
that agent - your early warning system for breaking 
stories, and the touchstone with which you can measure 
what other media are reporting uncritically. 

To paraphrase what I wrote in the first issue of Wired 
magazine-in this era of information overload, Wired News 
delivers the ultimate necessity: meaning and context. 
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In short, if you can't wait a month to stay connected 
to the heart and soul of the Digital Revolution, 

Get Wired News. It's Always On. 


- Louis Rossetto 

PS You can discover Wired News for yourselves at 
www.wired.com. And on PointCast. And Marimba. 


PPS Editors: Cali your Reuters representative about 
the Reuters/Wired Digital News feed. 

























THE ENVIRONMENT IS GOING TO HELL, 

AND HUMAN UFE IS DOOMED TO ONLY GET WORSE, 

RIGHT? 

CONVENTIONAL WISDOM, 

PLEASE MEET JUUAN SIMON, 

«*• DOOMSLAYER 

BY ED REGIS PHOTOGRAPH BY NEIL SELKIRK www jW iredco m /|EEE^ 


This is The litany Our resources are running out. 

The air is had, the water worse. upon us, and we’re living on borrowed time. The 


The planet’s species are dying off 
- more exactly, we’re killing them - 
at the staggering rate of 100,000 per 
year, a figure that works out to almost 
2,000 species per week, 300 per day, 10 per 
hour, another dead species every six minutes. 
We’re trashing the planet, washing away the 
topsoil, paving over our farmlands, systematically 
deforesting our wildernesses, decimating the 
biota, and ultimately killing ourselves. 

The world is getting progressively poorer, and it’s 
all because of population, or more precisely, over¬ 
population. There’s a finite store of resources on our 
pale blue dot, spaceship Earth, our small and fragile 
tiny planet, and we’re fast approaching its ultimate 
carrying capacity. The limits to growth are finally 


laws of population growth are inexorable. Unless 
we act decisively, the final result is written in 
stone: mass poverty, famine, starvation, and death. 

Time is short, and we have to act now. 

That’s the standard and canonical litany. It’s been 
drilled into our heads so far and so forcefully that 
to hear it yet once more is ... well, it’s almost reas¬ 
suring. It’s comforting, oddly consoling - at least 
we’re face to face with the enemies: consumption, 
population, mindless growth. And we know the 
solution: cut back, contract, make do with less. 
“Live simply so that others may simply live.” 

There’s just one problem with The Litany, just one 
slight little wee imperfection: every item in that dim 
and dreary recitation, each and every last claim, is 
false. Incorrect. At variance with the truth. 

Not the way it is, folks. 
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Sprawl is paving over vital 
cropland. 


Farmland currently lying fallow 
in the US and Argentina alone 
could feed an additional 1.4 
billion people. 


Air pollution is getting worse. 


Since 1970, total number of 
particulates in the air over the 
US has dropped by two-thirds. 


From 1980 to 1990, known 
crude oil reserves increased 
by 50 percent. 


Thus saith The Doomslayer, one Julian L. Simon, a neither 
shy nor retiring nor particularly mild-mannered professor of 
business administration at a middling eastern-seaboard state 
university, Simon paints a somewhat different picture of the 
human condition circa 1997. 

“Our species is better off in just about every measurable 
material way” he says, “Just about every important long-run 
measure of human material welf are shows improvement over 
the decades and centuries, in the United States and the rest of 
the world. Raw r materials - all of them - have become less 
scarce rather than more. The air in the US and in other rich 
countries is irrefutably safer to breathe. Water cleanliness has 
improved. The environment is increasingly healthy, with every 
prospect that this trend will continue, 

“Fear is rampant about rapid rates of species extinction ” he 
continues, “but the fear has little or no basis. The highest rate 
of observed extinction, though certainly more have gone extinct 
unobserved, is one species per year ., * 

(One species per year!) 

in contrast to the 40,000 per year that some ecologists 
have been forecasting for the year 2000, 

“The scare that farmlands are blowing and washing away is a 
fraud upon the public. The aggregate data on Ihe condition of 


A world of scarcity or abundance? As an 

acid test Simon's 1980 wager with Paul 
Ehrlich could hardly have been more 
elegant: pick five basic commodities. Wait 
10 years. See whether prices rise or fall. 

Catastrophist Ehrlich lost. 


farmland and the rate of erosion do not support ihe concern 
about soil erosion. The data suggest that the condition of crop¬ 
land has been improving rather than worsening.” 

As for global deforestation, “the world is not being deforested; 
it is being reforested in general.” 

Still, there is one resource that the world does not have 
enough of, that’s actually gelling rarer, according to Julian 
Simon. That resource: people, 

“People are becoming more scarce ” he says, “even though 
there are more of us” 

Hello? 

imon started off as a card-carrying antigrowth, antipopu- 
^^lation zealot. IIe ? d been won over by the conventional rea- 
sorting; he regarded the central argument as absolutely 
persuasive. And indeed, if we rehearse it now, it sounds like a 
faultless proof, dear and compelling, even watertight. 

The classical case against population growth was expressed 
in 1798 by Thomas Malthus, the British economist and country 


Ed Regis (edregis@aoLcom) is the author of Virus Ground Zero, 
about the 1995 Ebola outbreak in Kikwit, Zaire . 


WIRED FEBRUARY 1997 


030 


FAMINE LIZ GILflERT/SVGMA, MARKET: 5UPER&iatK. FARM PEftSTQCIf, LA SMOGGV MARK 

STE PH EN5GN/WEST LIGHT, LA CLEAR; ROMRT LANDAU/WESTLlGllT. OIL PETER K A E H L E R/1M A G E BANK. 

























CORNFIELD: PATTY .MCCONYILLE/IMAGE BANK; FOREST; HANG WEN 0 LER/ 1 MA&E BANK.; CHERNOBYL: 
SYGMA, FISH HEAD SUPERSTOCK; FISH MARKET: LOU JONES /1 MAGE BANK 


parson who wrote in An Essay on the Principle of Population : 
“Population, when unchecked, increases in a geometrical ratio. 
Subsistence increases only in an arithmetical ratio. A slight 
acquaintance with numbers will show the immensity of the first 
power in comparison of the second.” 

As a point of abstract mathematics, there is no way around 
the conclusion that a geometric progression, if earned on far 
enough, will eventually overtake an arithmetic progression, no 
matter what. If population increases geometrically while “sub¬ 
sistence, 33 or food, increases arithmetically, then sooner or later 
the population will run out of food. End of story. 

Or so it would appear, except for the following embarrassing 
fact: 

“Population has never increased geometrically” says Simon. 
“It increases at all kinds of different rates historically, but how¬ 
ever fast it increases, food increases at least as fast, if not faster. 
In other words, whatever the rate of population growth is, the 
food supply increases at an even faster rate ” 

These, he says, are the actual and empirical facts of the mat¬ 
ter, information available to any inquirer. Simon first got a taste 
of those facts while studying the data amassed by the economic 
demographer Simon Kuznets (winner of the 1971 Nobel Prize in 
economics) and by economist Richard Easterlin, in the mid- 
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1960s. Kuznets had followed population growth trends that went 
back 100 years and compared them against standard of living, 
while Easterlin analyzed the same data for selected countries 
since World W p ar 11. The studies show T ed that while population 
growth rates varied from country to country and from year to 
year, there was no general negative correlation with living stan¬ 
dards. People did not become poorer as the population expanded; 
rather, as their numbers multiplied, they produced what they 
needed to support themselves, and they prospered. 

The trends w r ere the same for food supply. Rising population 
did not mean less food, just the opposite: instead of skyrocketing 
as predicted by the Malthusian theory, food prices, relative to 
wages, had declined historically. In the United States, for exam¬ 
ple, between 1800 and 1980, the price of wheat plummeted 
while the population grew from 5 million to 226 million. Accord¬ 
ing to Malthus, all those people should have been long dead, the 
country reduced to a handful of fur trappers on the brink of 
starvation. In fact, there was a booming and flourishing popu¬ 
lace, one that was better-fed, taller, healthier, more disease-free, 
with far Less infant mortality and Longer life expectancy than 
ever before in human history. Obesity, not starvation, was the 
major American food problem in 1980. Those were the facts. 



PERCEPTION 


REALITY 


Since the 1950s, the percentage 
of US cropland losing soil 
through erosion has dropped 
by more than two-thirds. 


Soil erosion will lead to new dust 
bowls. 


Though tropical forests remain 
imperiled, in temperate regions 
forests are expanding. 


The forests are vanishing 


Nuclear power is too dangerous. 


Generating all US electricity 
with nukes would have the risk 
equivalent of raising the national 
highway speed limit 0.005 mph. 


Seafood production could be 
tripled on a sustained basis. 


The world's oceans are being 
'fished out." 


Sou rcei The State of Humanity, 1995 
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Nor should they have come as any great 
surprise, once you gave the matter some 
thought. Plants and animals used for food 
constitute “populations” just as human 
beings do, and so they, too, ought to in¬ 
crease not arithmetically, as Malthus 
claimed, but geometrically. The food sup¬ 
ply, in other words, ought to keep pace 
with human population growth, thereby 
leaving all of us well-fed, happy, and snug 
in our beds. 

Which, Simon discovered, is exactly 
what has happened throughout history. 

So if you look at the facts - as opposed to 
spinning out theories - you find precisely 
the reverse of the situation described by 
Malthus. Just the opposite! 

S imon acquired his habit of looking 
up the facts in early childhood, at 
the dinner table of the family home 
in Newark, New Jersey. Ile’d be in some 
argument with his father over the bene¬ 
fits of exercise, the price of butter, or the 
health value of air conditioning, and 
whether from ignorance, pigheadedness, 
or general perversity, his father would 
always Lake some outlandish, off-the-wall 
viewpoint, such as: “The price of butter is 
8 cents a pound ” 

Julian: “No, it’s not, ft’s 80 cents a 
pound. It’s in the newspaper, take a look.” 

Father: “1 don’t have to look. I know it’s 
8 cents a pound ” 

Julian: “Do you want to bet? I’ll bet you 
it’s not 8 cents a pound.” 

flis father would never take the bel, but 
Julian would go to the library anyway, 
look things up in books, and come back 
with a ream of facts and data. His father, 
however, couldn’t care less. 

“I dearly didn’t tike my father” says 
Simon. 

It’s an attitude that drives him crazy to 
this day - people who know in advance 
what the truth is, who don’t need to avail 
themselves of any “facts ” But Simon loves 
facts and figures, he loves tables, charts, 
graphs, information arranged in rows and 
columns. Tabulations, the slopes of curves, 
diagrams, pie charts, histograms - he’s a 
regular Mr. Data. 

Of course, since people don’t particularly 
like to have their cherished beliefs con¬ 
tradicted by heaps of facts served up on a 
platter, Simon has never been 193 ► 



James Daly is a features ed/far 
at Wired. 
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For years, the digital age 
proved a sorry toolmaker for 
envisioning unbuilt architec¬ 
ture. Wimpy wire frames or 
cartoonish mock-ups required 
a healthy imaginative leap to 
seem like places you'd want 
to live or work. But a new wave 
of "hyperrealistic" computer 
renderings skillfully blends 
traditional drawings with pho¬ 
tography to eliminate this 
shortfall.The trompe Poell 
styling by Rafael Vi holy Archi¬ 
tects, for instance, evoked the 
airy openness of the Tokyo 
International Forum (right) 
months before a single pane 
twinkled in the seven-story 
lobby, - James Daly 
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Steve Capps is the software genius 
1 A who helped create the Mac, 

lO lS I and he was chief designer of the Newton 
Now, can he build a better browser for Microsoft? 

By Rogiervan Bakell 






PHOTO KLAUS SCHQNWEISE 


Wired; You defector, you! 

Capps: Well, it’s 1996, not 1986. Get with the program. 
When Apple and its fans still go around moping, “The 
other guys stole our ideas,” it gets a little juvenile. It’s 
all shoulda-caulda-wouida. Yes, Windows was strongly 
inspired by the Mac OS, I just don’t think that’s such a 
big deal. We did a great job at Apple in 1984; then we 
rested on our laurels and did nothing for years. Micro¬ 
soft seized the moment. When I left Apple, I wanted to 
get involved with the Web, because that’s increasingly 
how people interact with their computers. There are 
veiy few moments in history where you can help 
change user paradigms. The Mac desktop experience 
was one; I wanted to create another like it. My choices 
were to go work for Netscape or Microsoft. And 
Microsoft is much hungrier. Netscape is saying, "'It’s 
good enough” They’re like Apple 10 years ago. They 
have instantly fossilized their thinking. 

Why do you feel the current generation of browsers 
isn't good enough? 

Web sites are becoming as complex as applications. 

It’s just not that easy to write application GUIs, so 
guess who suffers? The user. Each site is different. 

You have to learn that on this site the buttons work 
one way, and on another site the index is stored here, 
and so on. Everybody's partaking in this great Internet 
land rush, so civilities like consistency, usability, and 
reliability are tossed aside. We’re going to have to gel 
used to chaos. 

Which you will eventually tame. 

Look, sites don’t work well with browsers and vice 
versa. There could be a lot of synergy that isn’t being 
developed. For instance, instead of every site having 
an incompatible concept of a directory, there should 
be a standard one that the browser places in a famil¬ 
iar spot. That way, users can always come back to the 
touchstone to get their bearings. We should take some 
of the complexity out of the process without taking 
away Web designers’ toolkits. I was at a conference 
where this guy from U S West told us how they tested 
the GUI on their Web site. The site was an internal 
one that served as the employees' handbook. They 
started with a “modem” graphic design, then went to 
a cuter eWorld clone. They ended up with a vanilla 
text-based one. So, real users don’t necessarily like 
what webmasters are throwing at them. Yes, the Web 
is exciting because every time you go to HotWired it’s 
different. But when you want to look up an article you 
forgot to read on your last visit and suddenly you can’t 
find it anymore, the charm is lost. I know it’s hard 
for the George Clooney-haircut/art-school crowd to 
believe, but they really should think before they kill 
this golden goose. 


Rogier van Rakel (www.li.com/rogicr/) is a contributing 
editor at Wired. 


The Newton never became as ubiquitous as Apple 
hoped* Do you think the Pilot PDA, developed by 
U.S. Robotics, will fare better? 

But the Pilot is not a platform. It just quietly and stu¬ 
pidly talks to existing desktop applications. It’s really 
a terrible GUI, just one step above DOS, It doesn’t do 
email. You can’t even draw graphics on a Pilot. T think 
they’ve done a good piece of work, but then you look 
a little closer and say, “OK, you’ve solved the hard 
problem, which is synchronization with the desktop; 
why didn’t you spend an extra five days, or five hours, 
cleaning up your GUI?” But what do you want from a 
modem company, right? They think that a GUI is a 
bunch of blinking LEDs. 

My Newton 130 didn't have email built in, and it 
doesn't have a browser. That seems strange, 
seeing how important the internet has become. 

Well, it had an email program, but unfortunately, 
it was connected to a dead service [Apple’s ill-fated 
eWorld], You can get third-party 
browsers now, but the results are 
a little flawed. The Web thrives 
thanks to things like Pentium 
chips, large color screens, and 
Shockwave, It’s very hard to take 
content that was designed for a 
G4Q-by-48G, 8-bit display and cram 
it into a 300-by-200-pixel black- 
and-white display. Which is not to 
say that there aren’t interesting 
things to be done there. By virtue 
of the fact that HTML is display- 
size independent, you can actually 
do something useful. But the New¬ 
ton was just not designed to be an 
Internet cruiser. It was never 
meant to replace your desktop PC; it was supposed to 
be a satellite. The Web is really a desktop story. Shock- 
wave and Java - look at the size of those programs! 
Sure you can put that into a handheld device, but then 
it would cost two or three thousand dollars. 

So let's concentrate on the simple stuff: email. 

What needs to be done for PDAs to become truly 
useful email machines? 

We have to build in a level of intelligence so the 
device filters out unwanted messages. Half my mail is 
what the press is saying about some product I don’t 
want to read that on a 3-by-5-inch screen. But if I get 
a message from my boss, yeah, I want to see that. 
Something that both Apple and Microsoft are playing 
with is taking the email and doing some processing on 
it, so it creates a summary that can be sent to your 
pager or PDA. Based on the summary you can decide 
if you want to read the original message. That’s the 
first order of business: a smart back end that doesn’t 
bother you with ati those stupid press releases. ■ m ■ 


When Steve Capps moved to 
Microsoft last year it raised eye¬ 
brows in Silicon Valley and 
caused consternation among 
Mac diehards everywhere. 

Capps going to work for Bill 
Gates?) The same Capps who 
was a key software developer on 
the original Macintosh team and 
the chief designer of Apple's 
Newton? A genius of the graphi¬ 
cal user interface, Capps hasn't 
tost his passion for PDAs. But 
now he's really bent on making 
it easier to navigate the Web. 
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If you've driven a car, you've probably driven a car 
irresponsibly. It's blessed hard to resist, isn't it? That 
what-the-hell, it's-three-in-the-morning high-speed 
sprint down a familiar stretch of highway, that gratu¬ 
itous high-g U-turn, that impromptu drag with some 
guy next to you at a red light who thinks he's hot shit 
in a Z-car. 

Why is reckless driving so fun? 

Natural selection, probably. Back in the humbler 
stages of human evolution, when large predators and 
serious aggression were part of daily life, being able 
to blow the scene at speed was a survival trait. So was 
being able to chase down fast, furry food items. Nat¬ 
ural selection favors quickness, simple as that. 

Here's how Nature insures that we do, too: by making 
thinking and moving fast an exhilarating experience. 

So what happens when you strap your central ner¬ 


vous system into a machine that takes you much, much 
faster than you were designed to go? Answer: It feels 
good. Very good. 

Auto racing builds on that. It takes the already heady 
mixture of speed and power and stirs in two more 
surefire, primal thrills; fierce competition and deadly 
danger. Racing main lines to your brain stem. It is 
probably the most popular sport in the world - and 
no wonder. After all, driving is more than just a spec¬ 
tator sport. In a very real sense, hundreds of millions 
of us race every time we get behind the wheel and 
step on the gas. 

But there's a limit to what your disposable income 
and certain spoilsport law enforcement agencies will 
allow you to do with your Honda on the streets. Really 
fast and competitive irresponsible driving is far too 
expensive and dangerous for all but an elite corps of 
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steely-eyed, f fame-suited men* Until now, the rest of us 
have had to be content merely to watch them. Or race 
in our heads* At 3 a.m. 

Thank god those days are over* 

Wanna race? Nowadays, all you need is time, dedi¬ 
cation, and, preferably, a 3-D accelerator card* 


San Francisco's Pier 39 just about defines the term 
"tourist hell/' When 1 pull up and find myself sur¬ 
rounded by cutesy overpriced eateries, quasi-histor- 
ical kitsch, and betacam-wieltiing Europeans, my 
instinct is to flee. So I do - right to the video arcade. 

Fortunately, I'm not here for food, souvenirs, or any 
form of human interaction* I'm here to spend a shitload 
of quarters. 

Game designers are clever* They took one look at 
the legions of twitching teenagers feeding their allow¬ 
ances to PacPAan and Space Invaders, realized that 
half of them don't yet have driver's licenses, and 
flooded the market with auto racing games. If you 
haven't tried or at least seen Pole Position , Sega Rally , 
Indy 500, or Crus'n USA , you haven't been in an arcade 
since the Reagan administration - the first one. 

For me it's been a few years, so I haven't tried half 
the games at Pier 39.This doesn't matter/They're not 
complicated: you choose automatic or manual, high¬ 
light one of three or four racecourses, and try to go 
around it really fast* Within about a minute. I've got 
a death grip on a plastic steering wheel, dilated 
pupils, and adrenaline coursing through my veins. 

Damn, but these graphics are goodl 
I wander around on shaky legs, sitting at every racing 
game I see. There are lots. Some of them are paired 
together so two people can race side by side: your 
opponent's car interacts with yours, you can see both 
cars on both screens, and a big lighted sign flashes 
"Race Leader" over whoever'* ahead* 

I find a version of Namco's Ridge Racer that takes 
four quarters a shot, in return for which it offers 
three-screen reality,This is a slightly more involving 
experience* It is nothing, however, compared with 
what I discover a few minutes later: for nine quarters 
- US$2,25 - you can sit in an actual Mazda Miata, 
grab its leather-wrapped steering wheel, and hurl 
yourself down a winding highway at comically unsafe 
speeds. Only this time, the experience is big: the car 
faces a curving rear-projection screen about 5 feet 
high and 25 feet wide. 

These graphics are large and real enough to induce 
nausea and panic. I'm stomping on the brake, leaning 
into curves, and massively oversteering within seconds 
of the green flag. The pounding surround-sound music 
doesn't help my concentration, nor does the incessant 
recorded voice yelling "Hey! Somebody's right on your 
tail!" If you're competent, the experience lasts about 
three minutes* If you're the hapiess Italian boy I 


watched choose the "expert" level by accident and 
then crash at every opportunity,your nine quarters 
buy you 45 seconds* 

I emerge after three sessions, shaken but not stirred. 
And I realize that the producer's strategy backfired: 
When I'm sitting in a real car, gripping a real steering 
wheel, my mind and body expect real handling, real 
control. Rut I don't have them. My brake is flaccid, the 
steering wheel offers no resistance, the dutch doesn't 
do anything - in general the car I see on the screen 
feels only remotely connected to me.The racecourse 
is, to put it gently, improbable. And the experience is 
too brief to allow me to get a feel for what I can do* 

The ferry across San Francisco Ray, which I put myself 
on immediately after pumping the last of my quar¬ 
ters into Pier 39's infernal machines, is an exercise in 
self-control* I'm twitching with residual adrenaline. 
Scenery is failing to rush by at acceptable speeds! 

I have involuntary fantasies of storming the bridge 
and forcing the captain to make it go fast , dammit! 



The other passengers, silver-haired tourists all, seem 
to be giving me a wide berth* 

Videogames are wicked and evil - don't let anyone 
tell you different. 

As the smooth gray water slowly soothes my nerves, 
I reflect on the problems I had back at the arcade. Is 
it the hardware? Is it the software? Is it me? All three? 

Fortunately, I'm sailing to Sausalito to see a man 
who thinks about racing simulation for a living. 

Get real 

"Well what do you want? Those are games, not sims." 

I'm sitting in a sparsely furnished, comfortably dis- 


Rob Riddell (1 Q0626.1717@compuserve.com) wrote 
about Speed Week at the Bonneville Salt Flats in "Salt 
of the Earth" (Wired 4.11 J. 


WIRED FEBRUARY 1 9.9 7 


H4 0 


PHOTOS - * OH MAN MALrS.KOPf 













organized office overlooking the edge of a marina. 
Outside, sailboats are parked next to cars.There's not 
a tourist in sight. And Garry Hare is listening to my 
complaints with a knowing smile. 

"Here's what a simulation has; real control," He 
levels a patient stare at me, lets that sink in. Hare is 
the founder and president of Fathom Pictures, a pro- 
ducer of high-end CD-ROMs. He's 50, tall, balding. He 
speaks softly and thoughtfully, using the minimum of 
gesture - a pause, a cocked eyebrow - for emphasis. 

"Real control." 

"Real control. Real physics, and real control." 

The goal of both games and sims is to seize your 
imagination and hang onto it as long as possible. 
Although both can be (and generally aim to be] excit¬ 
ing and habit-forming, Hare says, the similarities pretty 
much end there. 

Games, the theory goes, employ the classic psycho¬ 
logical tool of "partial reinforcement"-intermittent 
but immediate gratification, not too much, not too 


and it can be three laps before you even notice the 
difference in performance. Just like real life. 

A game is an alternate universe; a sim is a parallel 
universe. 

"In terms of how a simulation looks and responds," 
Hare tells me,"sim fans want realism, period," 

Hare's programmers are hard at work on a title called 
Bob Bondurant's High Performance Driving, which is 
based on and affiliated with the celebrated driving 
school in Phoenix.To be released in spring 1997, it 
will be marketed toward the average Car and Driver 
subscriber Hare has spared no effort in the pursuit 
of the grail of realism. 

"For the physics engine," he tells me, leaning back 
in his chair, "we started with that." He points to a 
dauntingly thick book that dominates a shelf across 
the room."Auto racing physics tables.Then I sent my 
coders to study with one of the best chassis design¬ 
ers in the world. We want that Mustang on your 
screen to drive exactly like one of Bondurant's, so 



little - to attract their users' quarters and attention. 
Imagine lab rats pressing a bar and getting a food 
pellet 50 percent of the time. Same idea. The learning 
curve can't be too steep. And since the goal is enter¬ 
tainment and diversion, games can play fast and loose 
with realism. Confronted by an 8-foot-tall, armed 
gorilla? Jump over him! Crash into a wall at 140 mph? 
Well, dust yourself off and keep movin'! 

On the other hand, if a simulation lets you do 
something that you can't do in real life, that's a flaw. 
Gratification doesn't have to be immediate, and the 
learning curve can be (and generally is) quite steep. 

A good sim provides not a linear sequence of pre¬ 
determined events and challenges, but a whole uni¬ 
verse of possibilities, maximum choi and control. 

Hit a wall at 40 mph in a sim and that's the end of 
your race. Make an adjustment to your front spoiler 


we're modeling it from the wheels up. For visual and 
audio realism, we took 360-degree photographs of 
the sky and landscape around the track. We put 
microphones in the engine wells of every car and 
recorded them from idle up to redline. Everything - 
sound, graphics, dashboard readout - is linked to the 
physics engine." 

Hare's goal is nothing less than the most realistic 
driving experience you can have outside a car. 

He's got some competition. 

Simulation city 

The history of PC-based racing-sims is fairly recent, 
and dominated by two companies. In 1989, Massa¬ 
chusetts-based Papyrus launched what could be called 
the first desktop racing-si m: Indianapoiis 500 - The 
Simulation , Back then, top-of-the-line PCs 199 ► 
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avid Gelernter is looking for his pipe. 

It's hidden somewhere in his office, among the 
leaning towers of books, academic reprints, old 
newspapers, and empty Diet Sprite cans. He 
ducks and whirls his head around until he 
spots it on a bookshelf, right next to a copy of the pro¬ 
gramming linguistics textbook he cowrote, and gives a 
satisfied smile. But as he fiddles with the pipe, twisting 
it around and tapping it against the desk, then looking 
blankly at a bag of tobacco as if unsure what to do, the 
smile becomes sheepish. He mutters something about 
affectations and puts the pipe down. 

The 41-year-old Yale computer science professor is 
accustomed to being at the forefront of his field. He 
codeveloped a successful programming language for 
parallel computing back when parallel computing was 
still considered impractical, and he worked on techniques 
for data mining years before it became a buzzword. But 
his current project is the most far afield yet. Instead of 
researching faster hardware or more efficient algorithms, 
Gelernter is examining the human side of the equation. 
His team at Yale is studying things like cognitive psych¬ 
ology, design - social sciences, even. And sometimes, 


Gelernter's group takes Gibson's cyberspace and twists 
it around the temporal axis. You hear this in its descrip¬ 
tion of Lifestreams: "Every document you've ever created 
or received stretches before you in a time-ordered 
stream, reaching from right now backward to the date 
you were born. You can sit back and watch new docu¬ 
ments arrive: they're plunked down at the head of the 
stream. You browse the stream by running your cursor 
down it - touch a document in the display and it pops 
out far enough for you to glance at its contents. You can 
go back in time or go to the future and see what you're 
supposed to be doing next week or next decade. Your 
entire cyberlife is right there in front of you." 

This view of the future is startling, partly because the 
idea is so obvious. It seems incredible that a good system 
for organizing chronologically doesn't already exist But, 
as anyone who has tried to keep track of many different 
versions of a document and has had to resort to intricate 
filenames like ietter.4/12.sgs.b knows, today's interfaces 
practically ignore the temporal dimension. 

Almost as radical as the ideas of Lifestreams is that the 
project was developed by a computer science professor. 
This breaks with years of academic tradition, which insists 


Gelernter's desk is littered with piles of books 

that almost entirely obscure the man behind the desk. 
Clearly this is not someone who would place much 

confidence in the idea of the "desktop metaphor." 


he looks like an actor trying to learn a new role. 

The project that Gelernter and several of his graduate 
students are working on is called Lifestreams, and it may 
completely change how we manage information.Today 
our view of cyberspace is shaped by a 20-year-old meta¬ 
phor in which files are documents, documents are orga¬ 
nized into folders, and all are littered around the flatland 
known as the desktop. Lifestreams takes a completely 
different approach: instead of organizing by space, it 
organizes by time. It is a diary rather than a desktop. 

This is a more radical vision than it seems. For years, 
attempts to replace the desktop have been based on 
simply taking it to the next dimension - the third dimen¬ 
sion. Even the cyberspace of science fiction remains 
profoundly spatial. Recall William Gibson's description: 

"A graphic representation of data abstracted from the 
banks of every computer in the human system. Unthink¬ 
able complexity. Lines of light ranged in the nonspace 
of the mind, clusters and constellations of data. Like city 
lights, receding." 


Steve G, Steinberg (sgs@best.com) is a computer security 
consultant 
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that developing practical, easy-to-use applications isn't 
real research. It's hard to predict whether Lifestreams will 
have the impact of, say, Xerox PARC's desktop. But just the 
fact that Lifestreams came from a university, rather than 
a company or research lab, reveals plenty about where 
computing is headed. 

Taking the S out of CS 

"Computer science departments have always considered 
'user interface' research to be sissy work," MIT's Nicholas 
Negroponte replies when I ask him why UI has histori¬ 
cally been ignored by academics.The real men {yes, they 
were mainly men) studied topics like compilers, systolic 
arrays, and partitioning algorithms.This was hard science, 
and it involved numbers, mathematical proofs, and 
empirical evidence. User interface? That was on par with 
astrology. 

The few academics who do study user interface have 
their own, more blunt way of explaining the field's histori¬ 
cal margmalization*"User interfaces have to do with 
people, and computer scientists don't like to work on 
problems involving people,"says Stuart Card, a leading 
interface researcher at Xerox PARC, But no matter ao4 ► 
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Wired; Is the information age knocking the underpin¬ 
nings out from under traditional economics? 

Henderson: Oh yes* Economics was about scarcity, about 
setting up turnstiles and gatekeepers and all that. But 
as we move away from the idea that we’re shoveling dirt 
around, economics can’L be overhauled anymore. 

So it's useless? 

Pretty much. The important insights now are in game 
theory and systems theory But the economics profession 
remains really powerful. Poor people don’t hire econo¬ 
mists - it’s banks, brokers, and large corporations who 
need someone to jawbone the Fed to raise interest rates. 
But haven't economists like Paul Romer and Brian 
Arthur, who do appreciate the power of technology, 
restored some of its relevance? 

Systems theorists have understood this for years! What 
else is new? Fm always telling Brian that he has tran¬ 
scended economics. But if he admitted that, he J d never 
win the Nobel Prize. 

What will it take to get more people to understand this? 

The systemic learning experience we need is a really 
big stock market crash. The scenario goes like this: The 
consumer price index, by overstating inflation, has all 
the central banks in herd behavior, circling the wagons. 
That makes it very easy to Up large economies into 
a deflation that would be very hard to stop. Then people 
stop borrowing money, and you end up in a spiral. 
You've called the current economic situation a modern 
"tragedy of the commons," 

Fm talking about things like the electromagnetic spec¬ 
trum. When we started out, it was wide open. Today it’s 
filled up, to the point where we need to prioritize. The 
intelligent thing would be to call a conference of users. 

Who sets the rules? 

Left to the invisible hand, it will be Lhe lowest common 
denominator, usually Lhe mafia. Look at eastern Europe. 
Shouldn't private organizations set the standards? 

After all, they provide the technology and capital. 

That can be a good idea, as long as iFs done in the open. 
Fm very happy about the global standard-setting that 
business has been doing. But we have to make sure that 
information about how standards are set gets out there. 
That’s how you make markets accountable. 

What role should governments play? 

National governments gave away a lot of autonomy in 
the 1980s, when they deregulated, accepted GATT and 
NAFTA, and all the rest. So power must be pooled again 
aL Lhe international level, where you can forge agree¬ 
ments that recapture some power over global corpora¬ 
tions, That’s why Fm interested in the UN - it’s the only 
international broker we have. The UN already sets stan¬ 
dards, through organizations like the international Air 


Kevin Kelly (kevl438@aol.com) is a writer and former 
Business Week correspondent who lives in Oakland, 
California , He is not the executive editor of Wired. 


Transport Association. For 50 years the UN has engaged 
in quiet norm-setting. It’s one of our best hopes. 

What's the biggest economic shift you see coming now? 
The demise of banking. If the bankers don’t extend credit, 
if money isn’t democratized, we’ll go around them. 

How? 

High tech bartering. We could not go around the money 
system until people had computers and the Internet, 
because bartering is clunky. But now you can do four-, 
five-, or six-way trades, where you say, “We want bananas, 
these people have tin, and these people have copper to 
sell” and computers keep track. 

What about locally based currencies? 

We need three currencies. A global reserve currency, 
for trade transactions. We need national currencies, in 
which 1 include food stamps, student loans, vouchers for 
this and that. And then there are 
locally based systems - computer 
barter and local currencies. This 
would allow a huge paradigm 
shift, because money wouldn’t be 
scarce. And people would have 
the option of not running around, 
not getting and spending money. 

Won't, say, Citibank find ways to 
co-opt this? 

The old giants can’t turn their 
ships around fast enough. Their 
business is the business of scar¬ 
city. What weTc talking about is 
the abundance business, where 
anyone can make a market in 
anything. Big companies are 
terrified of this. They’re offering 
cash accounts and smartcards, 
but this is simply recycling. They 
can’t gel the idea that we don’t 
need the money loop. If you’re 
Citibank, and you have all that 
sunk capital - all your core com¬ 
petencies are in manipulating the money loop - then 
you’re sunk if people begin to turn away. 

So are we heading toward perfect competition? 

We’re going to see a balance of cooperation and compe¬ 
tition. We got lost in the 18th-century textbooks, which 
saw only the competitive side. We haven’t seen the util¬ 
ity of the cooperation side, the standard-setting side, 
the side that creates protocols in information markets. 
Are economists starting to see that? 

Economics is trying to recycle itself by grabbing insights 
from other disciplines. Economists are running around 
saying, “We’re chaos theorists, we’re game theorists,” 

BuL they’re coming off too narrow a framework. And for 
every economist who has finally got the message that 
technology creates abundance, there are dozens pointing 
in the opposite direction. ■ ■ ■ 


Is a profession that missed the 
biggest change since the Industrial 
Revolution worth saving? British- 
born futurist Hazel Henderson 
doesn't think so. A veteran techno¬ 
crat - with stints at the US Office of 
Technology Assessment and the 
National Science Foundation - she 
now spends her time lecturing cor¬ 
porate chiefs and labor leaders alike 
on coming to grips with economic 
realities that increasingly defy 
conventional economics. In between 
she retreats to a cottage off the 
Florida coast to write, most recently 
Building a Win-Win World: Life 
beyond Global Economic Warfare . 

Wired caught up with Henderson 
in San Francisco, where she was 
chairing the economics panels at 
Mikhail Gorbachev's State of the 
World forum. 
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T he monster opens the curtains of Victor 
Frankenstein’s bed. Schwarzenegger tears 
back the skin of bis forearm to display 
a gleaming skeleton of chrome and steel. 
Tetsuo’s skin bubbles as wire and cable 
burst to the surface. These science fiction fevered 
dreams stem from our deepest concerns about 
science, technology, and society. With advances in 
medicine, robotics, and Al, they’re moving inex¬ 
orably closer to reality. When technology works on 
the body, our horror always mingles with intense 
fascination. But exactly how does technology do this 
work? And how far has it penetrated the membrane 
of our skin? 

The answers may lie in Sonoma County, California, 
It’s not the most futuristic place in the world; quite 
the opposite. The little clusters of wooden houses 

dotted up and down the Russian River 
seem to belong to some timeless 
America of station wagons 
and soda pop. Outside the 
town of Healdsburg (pop¬ 
ulation 9,978), acres of 
vineyards stretch away 
4- from the road, their 
signs proudly proclaim¬ 
ing the dates of their 
foundation. The vines 
themselves, transplants 
from Europe, carry a gen¬ 
etic heritage far older. Yet 
this sleepy place is where visions 
of a technological future are being 
defined. Tucked away off the main highway is a 
beautiful redwood valley. Here, in a small wooden 
house, lives someone w r ho says she knows what’s 
really happening with bodies and machines. She 
ought to - she’s a cyborg. 

Meet Donna Haraway and you get a sense of dis¬ 
connection. She certainly doesn’t look like a cyborg. 
Soft-spoken, fiftyisli, with ail infectious Laugh and a 
house full of cats and dogs, she’s more like a favorite 
aunt than a bitiion-dollar product of the US military- 
induslrial complex. Beneath the surface she says 
she has the same internal organs as everyone else - 
though it’s not exactly the sort of thing you can ask 
her to prove in an interview. Yet Donna Ilaraway has 
proclaimed herself a cyborg, a quintessential techno¬ 
logical body. (See “The Cyborg .Ancestry,”) 

Sociologists and academics from around the world 
have taken her lead and come to the same conclu¬ 
sion about themselves. In terms of the general shift 
from Thinking of individuals as isolated from the 
“world” to thinking of them as nodes on networks, 
the 1990s may well be remembered as the beginning 
of the cyborg era. 



As professor of the history of consciousness at the 
University of California, Santa Cruz, Haraw r ay is a 
leading thinker about people’s love/hate relationship 
with machines. Her ideas have sparked an explosion 
of debate in areas as diverse as primatology, philos¬ 
ophy, and developmental biology. To boho twenty- 
somethings, her name has the kind of cachet usually 
reserved for techno acts or new phenethylamines. 
Her latest book, the baroquely titled Modest_Witness 
@Second_Millennium.FemaleMan®_Meets_ 
OncoMouse ™ (1997, Routledge), is her first in five 
years and has been as eagerly awaited as any acade¬ 
mic text of recent Limes. In the book, Haraway com 
centrates on biological networks and takes a critical 
look at the way biotechnology is constructing our 
bodies. She tackles masculine bias in scientific 
culture and sees herself as Lhe troubled “modest 
witness” of the ethical maelstrom of genetic engi¬ 
neering. Haraw r ay scrupulously observes and records 
- unable to be silent about what she sees. She’s also 
become a heroine to a generation of women who are 
stalling to call themselves cybcrfeminists. 

Cyberfeminism, says Sadie Plant, director of the 
Centre for Research into Cybernetic Culture at 
Warwick University in England, is “an ahiance 
between women, machinery, and new technology. 
There’s a long-standing relationship between infor¬ 
mation technology and women’s liberation.” It’s a 
view that is resonating with feminist thinkers. 
Academics like Katherine Hayles have taken Haraway’s 
ideas into literary theory, while male-to-female 
transgendered theorist and performer Allucquere 
Rosanne Stone has shocked traditional academia 
with her eccentric accounts of the technological 
transformation of her own body. Haraway’s most 
famous essay, “The Cyborg Manifesto,” first published 
in 1985, has become part of the undergraduate cur¬ 
riculum at countless universities. 

The Left Coast leaning 

Haraw r ay herself is a veteran of’60s counterculture, 
not a scene known for its faith in technological 
transformation. She has that aura of slightly cynical 
wisdom you get if you spend long enough fighting For 
left-wing causes. So it’s startling how opposed her 
ideas are to the hack-to-nature platitudes that domi¬ 
nate the old West Coast stereotype. This is a w oman 
wiio has no interest in being an earth mother or 
harking back to some mythical preteciinological past. 
She once famously declared, “Fd rather be a cyborg 
than a goddess,” flying in the face of received femi¬ 
nist wisdom that science and technology are patriar¬ 
chal blights on the face of nature. As a cyborg, 


Ha ri Kunzru (h ar i @wi red.co.uk) is asso cia te editor 
of Wired UK , 
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Haraway is a product of science and technology, and 
she doesn't see much point in the so-called goddess 
feminism, which preaches that women can find free¬ 
dom by sloughing off the modern world and discov¬ 
ering their supposed spiritual connection to Mother 
Earth. When Donna Haraway says she's a cyborg, 
she's not claiming to be different or special. For 
Haraway, the realities of modern life happen to 
include a relationship between people and tech¬ 
nology so intimate that it's no longer possible to tell 
where we end and machines begin* In fact, she's 
not the only cyborg in Healdsburg* There are 9,978 
of them. 

Sitting on the porch, listening to Haraway explain 
her ideas over a background of singing birds and 
buzzing insects, it’s hard not to feel she’s talking 
about some parallel world, some chrome-and-neon 
settlement in a cyberpunk novel* “We're talking 
about whole new forms of subjectivity here* We’re 
talking seriously mutated worlds that never existed 
on this planet before* And it's not just ideas* It's new 
flesh." 

But she is not talking about some putative future 
or a technologically advanced comer of the present* 
The cyborg age is here and now, everywhere there's 
a car or a phone or a VCR. Being a cyborg isn't about 
how many bits of silicon you have under your skin 
or how many prosthetics your body contains. It's 
about Donna Haraway going to the gym, looking at 
a shelf of carbo-loaded bodybuilding foods, checking 
out the Nautilus machines, and realizing that she's 
in a place that wouldn't exist without the idea of the 
body as high-performance machine. It's about ath¬ 
letic shoes, 

“Think about the technology of sports footwear” 
she says. “Before the Civil War, right and left feet 
weren't even differentiated in shoe manufacture* 

Now we have a shoe for every activity” Winning the 
Olympics in the cyborg era isn't just about running 
fast. It's about “the interaction of medicine, diet, 
training practices, clothing and equipment manufac¬ 
ture, visualization and timekeeping," When the furor 
about the cyborgization of athletes through perfor¬ 
mance-enhancing drugs reached fever pitch last 
summer, Haraway could hardly see what the fuss 
was about* Drugs or no drugs, the training and tech¬ 
nology make every Olympian a node in an inter¬ 
national techno cultural network just as “artificial” 
as sprinter Ben Johnson at his steroid peak. 

If this sounds complicated, that’s because it is* 

I faraway's world is one of tangled networks - part 
human, part machine; complex hybrids of meal and 
metal that relegate old-fashioned concepts like nat¬ 
ural and artificial to the archives. These hybrid net¬ 
works are the cyborgs, and they don't just surround 
us - they incorporate us. An automated production 


line in a factory, an office computer network, a club's 
dancers, lights, and sound systems - all are cyborg 
constructions of people and machines. 

Networks are also inside us. Our bodies, fed on the 
products of agribusiness, kept healthy - or damaged 

- by pharmaceuticals, and altered by medical proce¬ 
dures, aren't as natural as The Body Shop would like 
us to believe. Truth is, we're constructing ourselves, 
just like we construct chip sets or political systems 

- and that brings with it a few responsibilities. 
Haraway has no doubt that to survive we need to get 
up to speed on the complex realities of technocul¬ 
ture. To any of the usual good/bad, nature/nurture, 
right/wrong, biology/society arguments, she smiles, 
breaks into her infectious, ironic laugh, and reminds 
us that the world is “messier than that*'' It might well 
become the quintessential 21st-century catchphrase* 

The ironic political myth 

“The Cyborg Manifesto” is a strange document, a 
mixture of passionate polemic, abstruse theory, and 
technological musing* Haraway calls it “an ironic 
political myth.” It puHs off the not inconsiderable 
trick of turning the cyborg from an icon of Cold War 
power into a symbol of feminist liberation - not bad 
for the first tiling she wrote on her newly acquired 
computer. 

In the manifesto, Haraway argues that the cyborg 

- a fusion of animal and machine - trashes the big 
oppositions between nature and culture, self and 
world that run through so much of our thought. Why 
is this important? In conversation, when people des¬ 
cribe something as natural, they're saying that it's 
just how the world is; we can't change it. 

Women for generations were told that they were 
“naturally” weak, submissive, overemotional, and 
incapable of abstract thought. That it was “in their 
nature” to be mothers rather than corporate raiders, 
to prefer parlor games to particle physics. If all these 
things are natural, they’re unchangeable* End of story* 
Return to the kitchen* Do not pass Go* 

On the other hand, if women (and men) aren't 
natural but are constructed, like a cyborg, then, given 
the right tools, we can all be reconstructed , Everything 
is up for grabs, from who does the dishes to who 
frames the constitution. Basic assumptions suddenly 
come into question, such as whether it's natural to 
have a society based on violence and the domination 
of one group by another. Maybe humans are biologi¬ 
cally destined to fight wars and trash the environ¬ 
ment, Maybe we're not* 

Feminists around the world have seized on this 
possibility, Cyberfeminism - not a term Haraway 
uses - is based on the idea that, in conjunction with 
technology, it's possible to construct your identity, 
your sexuality, even your gender, just as you please. 


Being a 
cyborg isn’t 
about how 
many bits of 
silicon you 
have under 
your skin 
or how many 
prosthetics 
your body 
contains. 
It’s about 
athletic 
shoes. 
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Iii contrast to Hie prohibition-based feminism of the 
so-called political correctness movement, which 
concentrates on trying to police sexuality and legis¬ 
late against “inappropriate” behavior, the eyberfemi- 
nists revel in polymorphous perversity. They form 
a broad church (after all, everything is permitted), 
its expressions ranging from sober historical analy¬ 
ses of women as technologists to the assertions of 
Australian art group VNS Matrix that the clitoris is 
a tool for jacking into a higher-order cyberspace. 
Haraway is no happy-clappy technology groupie - 
she’s harshly critical of techno-Utopians, including 
some of those found between the covers of this mag¬ 
azine. But she’s also no fan of what she calls the 
“knee-jerk technophobia” of most feminist politics. 

As the cyberfeminists of the webzine geekgirl put it, 
girls need modems. 

In a way, modems are at the center of cyborg poli¬ 
tics. Being a cyborg tsn’L just aboul the freedom to 
construct yourself. It’s about networks. Ever since 
Descartes announced, “1 think, therefore 1 am” the 
Western world has had an unhealthy obsession with 
selfhood. From the individual 
consumer to the misun¬ 
derstood loner, mod¬ 
ern citizens are 
taught Lo think 
of themselves 
as beings 
who exist 
inside their 
heads and 


yborg.The word has 
V-/ a whiff of the implau¬ 
sible about it that leads 
many people to discount 
it as mere fantasy. Yet 
cyborgs, real ones, have 
been among us for almost 
50 years.The world's first 
cyborg was a white lab rat, 
part of an experimental 
program at New York's 
Rockland State Hospital in 
the late 1950s.The rat had 


implanted in 
its body a tiny 
osmotic pump that 
injected precisely con¬ 
trolled doses of chemicals, 
altering various of its 
physiological parameters. 
It was part animal, part 
machine. 

The Rockland rat is one 
of the stars of a paper 
called "Cyborgs and 
Space/'written by Man¬ 
fred Clynes and Nathan 
Kline in 1960.This engi¬ 
neer/psychiatrist double 
act invented the term 
cyborg (short for "cyber¬ 
netic organism") to des- 


only secondarily come into contact with everything 
else. Draw a circle. Inside: me. Outside: the world. 
Philosophers agonize about whether the reality out¬ 
side that circle even exists. They have a technical 
term for their neuroses - skepticism - and perform 
intellectual acrobatics to make it go away. In a world 
of doubt, gelling across that boundary, let alone to 
other people, becomes a real problem. 

Unless, that is, you’re a collection of networks, 
constantly feeding information back and forth across 
the line to the millions of networks that make up 
your “world.” A cyborg perspective seems rather sen¬ 
sible, compared with the weirdness of the doubting 
Cartesian world. As Haraway puts it, “Human beings 
are always already immersed in Lhe world, in pro¬ 
ducing what it means to be human in relationships 
with each other and with objects” Human beings in 
Lhe ’90s show a surprising willingness to understand 
themselves as creatures networked together. “If you 
start lalking lo people about how they cook their 
dinner or what kind of language they use to describe 
tremble in a marriage, you’re very likely to get notions 
of tape loops, communication breakdown, noise and 
signal - amazing stuff.” Even while we mistake our¬ 
selves for humans, the way we talk shows that we 
know we’re really cyborgsS. 

Bui isn’t this just rhetoric? IPs all very well talking 
aboul cyborgs, but is there any need lo seriously 
believe in the idea? Yes, says Haraway. “Feminist 
concerns,” she argues vehemently, “are inside of 
technology, not a rhetorical overlay. We’re talking 
about cohabitation: between different sciences and 


cribe the vision of an 
"augmented man," better 
adapted than ordinary 
humans to the rigors of 
space travel.Clynes and 
Kline imagined a future 
astronaut whose heart 
would be controlled by 
injections of ampheta¬ 
mines and whose lungs 
would be replaced by a 
nuclear-powered "inverse 
fuel cell." 

From the start, the cy¬ 
borg was more than just 
another technical project; 
it was a kind of scientific 
and military daydream. 
The possibility of escaping 
its annoying bodily limita¬ 
tions led a generation that 


grew up on Superman and 
Captain America to throw 
the full weight of its 
grown-up R&D budget 
into achieving a real-life 
superpower. By the mid- 
196Gs, cyborgs were big 
business, with millions of 
US Air Force dollars find¬ 
ing their way into projects 
to build exoskeletons, 
master-slave robot arms, 
biofeedback devices, and 
expert systems. For all the 
big bucks and high seri¬ 
ousness, the prevailing 
impression left by old 
cyborg technical papers is 
of a rather expensive kind 
of science fiction.Time 
and again, scientific rea- 
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forms of culture, between organisms and machines, 

[ lb ink Ibe issues that really matter - who lives, who 
dies, and at what price - these political questions arc 
embodied in technoculture. They can’t be got at in 
any other way f For Haraway and many others, there’s 
no longer any such thing as the abstract. 

To illustrate the point, Haraway begins to talk 
about rice. 

“Imagine you’re a rice plant. What do you want? 
You want to grow up and make babies before the 
insects who are your predators grow up and make 
babies to eat your tender shoots. So you divide your 
energy between growing as quickly as you can and 
producing toxins in your leaves to repel pests. Now 
let’s say you’re a researcher trying to wean the 
Californian farmer off pesticides. You’re breeding 
rice plants that produce more alkaloid toxins in their 
leaves. If the pesticides are applied externally, they 
count as chemicals - and large amounts of them find 
their way into the bodies of illegal immigrants from 
Mexico who are hired to pick the crop. If they’re 
inside the plant, they count as natural, but they may 
find their way into the bodies of the consumers who 
eat the rice.’ 1 

International border controls, the question of nat¬ 
ural versus artificial, the ethics of agribusiness, and 
even the politics of labor regulation are networked 
together with the biology of rice plants and pests. 
Who lives? Who dies? That’s what Haraway means 
when she talks about politics being inside technocul- 
lure. We can’t escape it. It’s just that sometimes it’s 
hard to see. 


The religion of biology 

Maybe it was inevitable that Haraway would wind up 
blending science and politics and thus breaking one 
of the big taboos. While studying for a biology doc¬ 
torate at Yale in the late ’60s, Haraway realized “what 
I was really interested in was not so much biology 
as a research science, but the way it was a part of 
politics, religion, and culture in general .” Part of a 
commune active in gay liberation, women’s rights, 
and civil rights; part of a graduate biology program 
“up to its ears in anti-Vietnam War work centering 
around chemical herbicides”; and part of a univer¬ 
sity integral to the military-industrial complex prose¬ 
cuting the war, she could hardly help being political. 

Her doctoral work in cell biology (“nothing bigger 
than a microbe”) dragged on, and she found herself 
in Hawaii, teaching general science to kids destined 
to be hotel staffers and tour guides. She had gone 
there with her husband, Jaye Miller, who was actively 
gay and a fellow commune member. “We figured out 
ultimately that we wanted to do a little brother-sister 
incest, but at the time we didn’t have any other model 
than getting married,” A few years later, they “stopped 
being married” but continued to live as part of the 
same household, along with their respective part¬ 
ners, until Miller’s death from an AIDS-related ill¬ 
ness in 1991. 

The immune system has since figured frequently 
in Haraway’s work - as an information system; as 
something that wasn’t even dearly understood as a 
single entity until the 1960s; as she says in her book 
Simians , Cyborgs, and Women, a “potent and 209 ► 


sorting melts into meta¬ 
physical speculation about 
evolution, human bound¬ 
aries, and even the possi¬ 
bility of what Gynes and 
Kline call "a new and larger 
dimension for man's spir- 
it."The cyborg was always 
as much a creature of sci¬ 
entific imagination as of 
scientific fact. 

It wasn't only the mili¬ 
tary that was captivated 
by the possibilities of the 
cyborg.The dream of 
improving human capabil¬ 
ities through selective 
breeding had long been 
a staple of the darker side 
of Western medical litera¬ 
ture. Now there was the 


possibility of making bet¬ 
ter humans by augment¬ 
ing them with artificial 
devices. Insulin drips had 
been used to regulate the 
metabolisms of diabetics 
since the 1920s. A heart- 
lung machine was used to 
control the blood circula¬ 
tion of an 18-year-old girl 
during an operation in 
1953, A 43-year-old man 
received the first heart 
pacemaker implant in 
1958. 

By the 1970s, the idea of 
an augmented human had 
entered the mainstream. 
Steve Austin,The Six Mil¬ 
lion Dollar Man, and his 
cohort Jaime Sommers, 


The Bionic Woman {with 
bionic limbs and a super- 
sensitive bionic ear), were 
popular heroes, their cus¬ 
tom superpowers bought 
off the shelf like a digital 
watch.The cyborg had 
grown from a lecture- 
room fantasy into the 
stuff of prime-time TV. 

Of course robots, 
automata, and artificial 
people have been part of 
the Western imagination 
since at least as far back 
as the Enlightenment. 
Legendary automaton 
builder Wolfgang von 
Kempelen built a chess- 
playing tin Turk and 
became the toast of 


Napoleonic Europe. Mary 
Shelley's Frankenstein 
built a monster out of 
body parts and activated 
it with electricity. Even the 
Indian national epic,the 
Mohabhdrata , composed 
about 300 BC, features a 
Hon automaton. 

One thing makes 
today's cyborg funda¬ 
mentally different from 
its mechanical ancestors- 
information. Cyborgs, 
Haraway explains, "are 
information machines. 
They're embedded with 
circular causal systems, 
autonomous control 
mechanisms, information 
processing - automa- 210 ► 
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NO DIRECTOR has fast-forwarded ftlmdom into the 21st century 
as far as George Lucas has. His popular galactic 
fairy tale Star Wars is the classic saga of a charm¬ 
ing princess and brave knights, but also of very 
unciassical warp drives, Wookies, bots, and droids. 
Lucas's mythmaking is a novel convergence of Hans 
Christian Andersen and Isaac Asimov, the blending 
of soul and tech, the meeting of inner child and 
inner nerd. 

IN THE LATE '70s, Lucas fleshed out the 
scope of his interplanetary opera with a new 
cinematographic technique: computers married 
to cameras. He used technology not to make his 
tale unbelievable, but to make it uitrabelievable. 
Each new installment of the trilogy - The Empire 
Strikes Back, then Return of the iedi - revved 
up the cinematic wizardry by making the special 
effects more potent yet less visible. 

THIS MONTH Lucas and company have reissued 
the first Star Wars episode with additional scenes 
and superior effects, in effect declaring that a 
movie is a dynamic creation (like a Web page!) that 
can be forever tweaked. Ever the rebel, Lucas is 
busy conjuring up the next revolution - an inno¬ 
vative way of "nonlinear 3-D filmmaking" that 
we bet will become the dominant form of cinema 
production on the other side of2000. Soon in the 
future, Lucas predicts, in a garage not very far 
away, two guys will use digital video technology 
to make a movie you'll never forget. ► 
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Wired: What has surprised you in the last 10 years? 
Lucas: A lot of the things that I believed in in the past 
are coming to pass. 

Such as? 

What 1 call 3-D filmmaking. In 3-D filmmaking, 

I can take images and manipulate them infinitely, 
as opposed to taking still photographs and laying 
them one after the other* I move things in all direc¬ 
tions. IPs such a liberating experience* It’s like you 
said “I wish 1 could fly” and then the Wright Brothers 
come along, and then you can fly, and you can't get 
over the fact that it is so astounding, 1 am still in that 
phase of saying “This is so amazing” 

Everything seems to be going digital. When do you 
expect to make a complete movie using just a video¬ 
camera and no film? 

Well, we were going Lo do the next one 

"WHAT I CALL 3-D with all video, but we’re having a little 

problem with the wide-screen format, 

FILMMAKING IS so we may not be able to accomplish it 

on this film. But the next one we will. 
SUCH A LIBERATING Definitely. If I wasn't doing wide screen, 

I could do it today 

In two years you'll make a completely 
digital feature with no film? 

Yes* Two or three years. 

What have you changed in the reissued 
Star Wars films? Have you created new 
characters? 

In The Empire Strikes Hack there was 
a snow monster you didn't really see* 

Ii was just shadows and sounds; we 
always wanted the creature but were 
never able to accomplish it, Now we actu¬ 
ally have a creature there. We have a lot 
of new shots in Cloud City to make it be 
bigger and look better* And the snow 
sequence was one of those state-of-the-art 
things at the time - doing white mattes 
on a white surface, which nobody had ever accom¬ 
plished, Now, with digital, we can do that much bet¬ 
ter. In Jedi, there was a sequence in *1 abba’s palace 
that was meant to be a musical number. But it ended 
up just a little tiny thing with this dancer, Ula, that 
was maybe 15 seconds long. Now we’ve turned that 
into about a minute and a half. There’s a bigger band 
and backup singers. It is what it was meant to be 
originally; we just didn’t have the wherewithal to 
do it then* 

That makes new films cheaper, tool You were once 
trying to cut moviemaking's economies of scale 


Kevin Kelly (ldt@weU.com) is executive editor of Wired. 
Paula Parisi (pparisi@aol.com) covers technology for 
The Hollywood Reporter; she wrote about Stanley 
Kubrick ( a The Intelligence Behind AI”) in Wired 5.0:1. 


EXPERIENCE. 
INSTEAD OF 
A SEQUENTIAL 
ASSEMBLY-LINE 
PROCESS , IT'S 
LIKE THE PROCESS 
OF A PAINTER OR 
SCULPTOR." 


down to one-tenth the normal cost* What will your 
Star Wars prequels cost? 

I’m hoping to do the new Star Wars films for 
between US$60 and $70 million* These are maybe 
$120 to $140 million movies. 

That's amazing! A talking-head drama like The 
Bridges of Madison County costs maybe $50 million. 
How are you making a new Star Wars installment for 
only $10 million more? 

This first film will be a big experiment, because 
we’re taking a lot of the ideas I’ve learned From doing 
the Young Indy TV scries and moving it to this larger 
level to see what happens. Some of it is going to 
work; some of it’s not* The reason I’m directing the 
first one is so I can learn how to do it myself* We’re 
going out there in a whole different style of film- 
making* 

You say you don't intentionally set yourself up as 
godfather of the digital era, but is what you are work¬ 
ing on the paradigm for 21st-century filmmaking? 

People ask me about it more, I guess, but other peo¬ 
ple are doing it, too. Imagine having to publish a 
story the way films are made* The publisher does the 
outline, then turns it over to you, the “writer,” and 
says, “OK, write the story” You write it, bul once 
you’ve written there’s no such thing as being able to 
take words out and change them around* Then you 
turn ii over to me, the editor* The editor says, “Now, 
I’m going to pul ii in my word processor* I’m going to 
move everything around,” and he does. You get to 
check in once in a while and say, “No, no, that’s not 
what I meant* I meant this.” “Oh, really, 1 had no idea 
that’s what you were talking about. OK, I’ll put that,” 
Arid then you turn it over to the printer, the printer 
retypes it however he wants, and then prints it that 
way* Then you say, “But you can’t do that!” That is 
the way it’s done in movies. 

We’ve all got a word processor now, so why not just 
let one person do the whole thing? Yon can say about 
halfway through the story. Gee, we should add Lhis 
new section in the outline and put it in there because 
that’s even better. 

Writers say they write to find out what they think. 

Are you saying that you can't determine what the 
movie is really about until you film it? 

It’s very hard to have planned out at the very begin¬ 
ning what is going to happen at the very end. Obvi¬ 
ously real life comes into it, personalities come into 
it, and the process of doing it sequentially forces you 
into making certain kinds of decisions in a certain 
way. Instead of making film into a sequential assem¬ 
bly-line process where one person does one thing, 
takes It, and turns it over to the next person, Pm 
turning it more into the process of a painter or 
sculptor. You work on it for a bit, then you stand 
back and look at it and add some more onto it, then 
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stand back and look at it and add some more* You 
basically end up layering the whole thing. Filmmaking 
by layering means you write, and direct, and edit all 
at once. It 7 s much more like what you do when you 
write a story. 

How exactly does that change what you do while 
making a movie? 

Everything is different. The actors, the contract, the 
crew is assembled in a different way. We work a lot 
in ITt-S before we get to the actual movie* IPs a little 
more like animation, where you are storyboarding 
and writing and shooting and editing - all happening 
all the time* I have been writing [the next Star Wars 
episode] for two years, but IVe also been shooting 
and editing, exploring different kinds of actors for 
different kinds of parts, and shooting and figuring it 
out. It’s not done sequentially at all* Pll be able to add 
more things and change more things. Then I can go 
back and finish shooting. Then as we cut that together, 

1 have already scheduled another three weeks of shoot¬ 
ing six months later to add more stuff and change 
more things, and rewrite it in that period, and then 
Pve got another three months, and then I 5 ve got 
another two weeks of shooting after that* Pm shooting 
now, and PH be shooting three years from now* 
Sounds like the film is never done! 

There is no such thing as “the film” The film is the 
thing that gets spit out at the very end. Whether Pm 
doing notes on paper or doing notes electronically, it 
all comes down to the same thing. Except now Pve 
a very, very clear picture of what it is Pm doing* IPs 
like a painting* You rough it in* You say, Oh, I was 
going to do this, and then halfway through you change 
your mind* You can see it evolve; you can sort of be 
with the work, rather than draw. 

That kind of uncertain approach must drive some 
people in the film industry crazy. 

The film business is designed in a kind of industrial 
way, vaguely the way buildings are built* The archi¬ 
tect does the blueprint and turns it over to the con¬ 
tractor* The contractor then follows the instructions, 
and if nobody is there to say “wail, wait, wait,” and 
if nobody goes in and makes those change orders - 
which, of course, nobody wants to do because IPs very 
expensive - you end up with a building that's only 
sort of interesting* 

Pm of a carpenter mentality* I have a rough idea 
of what I w ant to do, but Pm going to start hammer¬ 
ing, and then when I get along here, Pll look at it and 
say, “We should move this wall here, it would be even 
better” A lot of Victorian houses were built that way. 
They weren’t built with plans, just by the carpenter 
saying, “Well, all right, let’s measure out the room, 
it will be 20 feet this way, and it will be 40 feet that 
way, and when we get the first floor built, we’ll figure 


out what’s going to be oil the second door” If you are 
a good craftsman, you really know what to do, and 
you understand the structure, you can build a very 
nice building, but it’s very organic. It feels better 
than something that someone who had a set of plans 
bolted together. 

You take visual notes and some of them - rewritten 
or not - eventually become part of your film. 

The important thing, something Francis [Coppola] 
taught me, is to go through and do a lot of different 
layers* He said, “Look, when you write a script, just 
go as fast as yon can* Just get it done. Don’t ever read 
whal you’ve written* Try to get it done in a week or 
two, then go back and fix it n and then go back through 
as fast as you can, and then go back and fix it - you 
just keep fixing it. But iT you try to make each page 
perfect, you’ll never get beyond page 10 ” 

Do you think digitalization of film 
changes things much? 

Digital is like saying, “What kind of cam¬ 
era are you going to use? Are you going 
to use Panavision or an Arriflex? Are you 
going to write with a pen or on your 
little laptop?” I mean, it doesn’t change 
anything* 

On one hand you are saying digital tech¬ 
nology doesn't change much, and on the 
other hand you are saying it will make 
a huge difference. 

Everyone seems to think that digital 
technology devoids the medium of con¬ 
tent, but that is not true at all. If any¬ 
thing, it broadens the content* There 
were vast numbers of things you could 
do in a literary medium that you couldn’t 
even think about doing in a movie* If yon 
said, “There are 10,000 people trudging 
over the hill ” well, to accomplish that in 
real life is a very, very difficult undertak¬ 
ing. To do a movie like The Ten Command¬ 
ments or Ben-Hur would be cost-prohibitive now. 

But digital technology allows us to do even more. 
Until this point in film we have been limited to the 
short story iu terms of scope* Digital technology 
allows us a much larger scope to tell stories that were 
pretty much the grounds of the literary media* 

Would you say it is revolutionary? 

Digital technology is the same revolution as adding 
sound to pictures and the same revolution as adding 
color to pictures* Nothing more and nothing less. 
Certainly there must be some issues raised by the 
fact that these digital layers can be amended later 
on - by either you or somebody else. 

Yes* Digital in film is just like digital in writing* It 
makes the medium much more malleable; you can 


"THERE IS NO SUCH 
THING AS 'THE 
FILM/ THE FILM IS 
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THE VERY END. IT S 
LIKE A PAINTING. 
YOU ROUGH IT IN. 
YOU CHANGE YOUR 
MIND. YOU SEE 
IT EVOLVE." 
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IN FILM, THE COPY¬ 
RIGHT IS OWNED 
BY LARGE 
CORPORATIONS. 

BUT IT WAS 
INTENDED FOR THE 
ARTIST TO OWN 
THE COPYRIGHT. 

THE PROBLEM IN 
FILM IS WHO IS 
THE ARTIST?" 


make a lot more changes. You can cut and paste 
and move things around and think in a more fluid 
style - and T love that. We 5 re just getting into that on 
a grand scale in film. I don’t think Pd ever go back 
to analog. I haven’t used an editing machine with 
film on sprocket holes for almost eight years. I hardly 
even know how to hold a piece of film anymore - 1 
don’t think 1 could do it. IPs just too much work: IPs 
too cumbersome, too slow, and you can't manipulate 
it enough. It would be like going back and scratching 
things on rocks! 

Are you at all worried about the other consequences 
of this ease of redoing things? Would you be con¬ 
cerned about someone making Yoda walk long after 
you're dead and gone? 

It doesn’t make any difference whether you’re digital 
or analog: somebody can recut your movie and make 
it completely different than what it is. The issue is 

artists’ rights. In book publishing, usually 
the artist owns the copyright, and there¬ 
fore it’s impossible for somebody to go 
back and rewrite the book. But in film, 
the copyright is owned by a studio, and 
they can go do whatever they want when¬ 
ever they want. One of the things that’s 
being pushed through Congress is to try 
to allow the artist in the film industry to 
have the same rights that a painter or an 
author has, which is the way copyright 
was intended. It wasn’t intended for a 
large corporation to own copyrights; it 
was intended for the artist to own the 
copyright. The thing that is problematic 
in film is who is the artist? Who is the 
author? Writers claim authorship; the 
director claims authorship; the producer 
claims authorship. Ultimately, somebody 
should be designated the author - not the 
corporation that owns the copyright that 
sells it to another corporation that sells 
it to another corporation. It has nothing 
really to do with technology. 

So who do you think should be the author? 

I’m not completely sure whether it’s the producer, 
the director, the writer, or all three. IPs up to the 
world to designate an author, because if you say IPs 
the producer, then a lot of directors will become 
director-producers. That’s what I do. 1 solved the 
problem by owning my own copyright, so nobody 
can screw around with my stuff. Nobody can hike 
Star Wars and make Yoda walk, because 1 own it. 
What about the temptation to change your own work - 
That’s what Pm doing! I’m doing that with Star Wars 
right now. 

Right, but certain changes may only be pandering to 
the public at large, or to political correctness. 


Yon know, we didn’t have artists’ rights in this coun¬ 
try until about three years ago. IPs my artistic vision. 
If l want to go back and change it, it’s my business, 
not somebody else’s. Somebody bought a Henry Moore 
sculpture and painted it white - it was a bronze - 
because it fit belter with her backyard. Moore was 
just absolutely furious. The fact is, in this country 
you have a right to do that. Well, you shouldn’t. If 
Henry Moore came and said, “Fll paint it white,” 
that’s his business because he’s the artist. Whoever’s 
name is on the work, whoever’s reputation is on the 
line has the right to alter the work. 

That process works really well when you have a 
world of originals (as in painting and sculpture), but 
in a world filled with copies (videos, music albums, 
books), it's a little less dear. It's easy to mess with a 
copy of something, and should an artist care if I mess 
with my copy? 

An artist has a legal right to say, “You can’t do that,” 
That’s how copyright got to be developed in the first 
place - to protect the artist so that people couldn’t 
exploit his work without him getting something for 
it. People can take material and then reconfigure it 
for their own personal needs or turn it into some¬ 
thing else. But where you cross the copyright law 
doing that is an issue that is being debated in court. 
It’s the same issue as somebody hiking a famous 
photograph and then making a sculpture out of it. 

I mean, who owns the copyright? The guy who took 
the photograph or the guy who made the sculpture 
off the photograph? 

Some people even claim that the scene the guy 
photographs and the sculptor re-creates - say, a 
building or a face - is itself a copyrightable work. 
Some owners of public buildings won't allow pho¬ 
tographers to take a picture of the building without 
permission. 

I’ll probably get in trouble for this, but I am an 
ardent subscriber to the belief Ihal people should 
own their own image, that you shouldn’t be allowed 
to take anybody’s picture without their permission, 
in the film business, that’s the way it is. If I come in 
here with my Panavision camera, and 1 take pictures 
of you guys and lhen put it in my movie without get¬ 
ting your permission, it’s against the law. Now ABC 
News isn’t any more or any less commercial than 
a Paramount picture, but if l come in here with the 
same camera, do the same thing, and give it to ABC 
News, I can do it. My feeling is we should just simply 
make it all the same: nobody is allowed to use any¬ 
body’s image unless they give them permission. 

It’s not a matter of freedom of the press, because 
you can still write about people. You can still tell 
stories. It just means you can’t use their image, and 
if they want you to use their image, then they’ll 
give you permission. 210 ► 
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More capability, more versatili 


View (he picture the moment you take it. 
Then upload it to a PC and the world can see 


PLAY 


ICO 
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Shoot from any angle 

The lens rotates a full 270 degrees 
so you can set it to the angle you want 


LCD DIGITAL CAMERA 



You can perform unlimited graphic wonders with the Casio QV-10Q Digital Camera. 

It conveniently stores up to 192 images at standard resolution or 64 fine resolution VGA images. 


Shoot and view 

Take a picture and view it instantly on the brilliant 1.8” color viewfinder, 
if you're not satisfied with Ihe image, simply reshoot ill 

Connect to a TV for big-screen viewing 

Enjoy viewing your images with the whole family, or leave a lasting Impression 
at business presentations 

Instant prints of digital images 

Connect to the QG-tQO Color Printer and produce color prints ot images 
as soon as you shoot them. You can print images on 18, 36 or 46mm stickers 
and attach them to cards, personal belongings, etc, 


Upload images to a PC 

To create effective reports, proposals, or other documents, simply upload 
the images to your PC 

•Creatively retouch images or generate special effects using the included 
Adobe© PhotoDeluxe™ and tSR IxiaPhoto™ software. 

•Save images on hard disk or lloppies as TIFF, BMP, PICT or JPEG files, 
•You can transmit Images anywhere in the world by e-mail or incorporate 
them into a Web page by using the included Microsoft© Internet Explorer 
software. 


■Microsoft, Windows, the Windows Logo and the Microsoft Internet Explorer Logo are either registered trademarks 
or trademarks ol Microsoft Corporation In the United States and/or other countries. 

•Adobe is a registered trademark of Adobe Systems incorporated. 

■Adobe Photo Deluxe is a trademark of Adobe Systems Incorporated. 

•IXIA and ixlaPhoto are trademarks of ISR Group Limited. 
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CASSIOPEIA is a handheld PC developed loge 
with Microsoft® and designed for Windows®*)! 
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HANDHELD PC 

CASSIOPEIA 

A-1Q2MBRAM A-114MBRAM 



The new Casio CASSIOPEIA handheld PC is changing the way the world thinks of mobile data processing. 
Quick and easy data exchange with any PC running Windows® 95 means you can now take information anywhere. 

Automatic data links with a Windows® 95 desktop PC 

Simply attach the CASSIOPEIA to the optional large/mim dock connected to 
a Windows® 95 desktop PC for easy linking and data synchronization. 

Built-in Microsoft® Pockel Word/Mi era so ft® Pocket Excel 

The CASSIOPEIA comes with the streamlined versions at two of the world's 
most popular PC applications, Microsoft® Word and Microsoft® Excel. 

Powerlul New Microsoft® Windows® CE Operating System 

Developed for handheld PCs by Microsoft®, the open platform architecture of 
this operating system allows you to run almost any Windows® CE application. 

"All displays shown in this advertisement are photaflraphiC facsimiles. 


Internet access on the go 

Use Microsoft© Pocket Mail to send and receive e-mail anywhere you are. 
Use Microsoft© Pocket Internet Explorer to sort Hie Net. 

‘Internet access requires a modem and the subscription tn an Internet provider 

Other features and functions include: 

• Backlit display makes tor easy viewing, even in total darkness, 

• Business functions Include Contacts, Calendar, Tasks World Clock 
and Calculator 

•Simple operations with keyboard and stylus. 



GIVES YOU VISION 


© 1096 CASIO Inc. 570 Mt, Pleasant Avenue. Dover, NJ 07801 
TEL 201 -361-5400 FAX 201-361-3819 tittpy/www.caSkj.COnV 

For the stores nearest you, call 1 -BOO-327-1266 now. 
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WE HAVE BUILT 
OUR OWN HIGHWAY 

for FASTER 

INTERNET ACCESS. 


South European Access backBONE 


Today there is a truly wide open space 
available to all Network Service Providers in 
our planet who will choose Telecom Italia as 
a starting point to discover how small the 
world has become. Its name is SEA-BONE, 
and it is the direct route for Internet 
access, a preferential, high-speed link that 
crosses the ocean along the swift Italy- 
North America path. This new information 



SEA-BONE 

PLUG AND SURF 

THE N ET. 


super highway will allow all users to surf 
the network with higher data transfer and 
image quality, and with the great advantage 
of shorter connection times. Thanks to 
SEA-BONE, Telecom Italia can make the 
INTERNET even more functional, ready to 
meet everyone's desires. A vast new horizon 
is now opening up with Telecom Italia. 
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Atari Daze 

I f you haven't sold your 
Atari 2600 at a garage sale 
yet, you might want to take 
the game system out of the 
attic and dust it off. A team 
of reclam es video.dassic 
inhabitants has brought 12 
Starpath classics back to life. 

Released in 1982/these 
games pushed the 1970s 
technology to the limit and 
threw in a funky attitude. 

The quirky collection includes 
the shoot-'env up Communist 
Mutants from Outer Space and 
Dragonstomper, a role-playing 
game hailed by many Atari 
fans as the best in its class. 

The problem is that 
these games were originally 
released on audiotape, which 
loaded into the Atari 2600 
via the Starpath Supercharger 
adapter Rather than let these 
nostalgic bits fade away, 



Supercharge your 2600 . 

Usenet denizens have spent 
the past two years gathering 
them for transfer to the more 
durable audio CD format. 

(An Atari 2600 and adapter 
are still required.) In addition 
to the classics, the CD comes 
with original artwork, com¬ 
plete instructions, and a few 
previously unreleased games. 
Atari 2600 hackers will be 
pleased to find the first track 
loaded with PC and Mac tools 
for the game system. 

Now, if you seem to have 
misplaced your Supercharger, 
good luck finding a new one. 
Thanks to this long-awaited 
CD, there's been a run on the 
market, - Nick Montfort 

Starpath videogames for 
the Atari 2600. US$15. Gienn 
Saunders, PO Box 3127, 
Glendale, CA 9T221-0127. 


Dawkinian Evolution 



T here is a class of great writers whose work settles into a loop, re- 
orbiting an obsession in tome after tome: Eugene O'Neill, Richard 
Yates, Tennessee Williams. Nearly every time, they'd give us - with 
variations here and there - the same troubled households, the same 
sodden alcoholics. And it was fine, in the hands of a true artist, every 
revisitation adds a layer of complexity, deepening our involvement 
and understanding. 

Richard Dawkins follows this tradition. His eternal subject is Dar¬ 
winism, and his obsession seems to be eliminating misguided or even 
sinister misconceptions about evolution. Dawkins wants us to share 
his certainty that evolution shaped the form of every single organism 
on the planet And so, in each of his books, he presents, with ironclad 
reason and superb prose, an impassioned defense of the voyager who 
sailed on the Beagle. 

In Climbing Mount Improbable , Dawkins discusses what may seem 
to casual observers a chink in evolutionary theory - the fact that many 
organic phenomena are simply too damned intricate. So intricate 
that it seems impossible for them to have emerged without some sort 
of di vine engineer who worked everything out on a cosmic blueprint 


A potent cocktail of natural selection and mutation. 

Here, Dawkins focuses more closely on the kinds of biological magic 
that seem particularly unlikely to be evolutionary artifacts because they 
appear to be “all or nothing” Examples include the eye and the ability 
Lo fly. An animal either can see, or it can't; likewise an animal either 
has the body structure and organs to allow it to fly, or it doesn't. So how 
could evolution, which generally moves by small incremental improve¬ 
ments, come up with something like sight or flight? 

Rest assured that Dawkins's explanations are sufficient to convince 
all but Lhe most intransigent skeptic that evolution's potent cocktail 
of natural selection and mutation are sufficient to brew up such magic 
as the human eye or Lhe pigeon in flight, (There's also a boffo section 
about spider webs.) My guess, though, is that it won't be doubters (and 
certainly not creationists) who devour Climbing Mount Improbable , 
but those already hooked on the author's ability to present the Darwin¬ 
ian aesthetic with a scientific rigor and an elegance that qualifies as 
literature. No matter how often Richard Dawkins writes on evolution, 
it's always worth hearing one more time, - Steven Levy 

Climbing Mount Improbable , by Richard Dawkins: US$25. W. W. Norton: (800) 233 4830, 

+1 (717) 346 2029. 
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Star Hacking 

( shuddered when a friend 
gave me a subscription 
to Sky & Telescope. Nerd that 
I am, I knew that it would lead 
to a bad case of telescope 
fever - the desire to acquire 
bulky, expensive optics. 

Mercifully, I came to my 
senses before I opted for 
a 10-inch electronic monster. 
The reality is that Hive in 
the suburbs near sea level 
where the seeing isn't great. 

I needed a scope that offers 
solid viewing despite street¬ 
light glow and turbulent sea 
air, I bought a Tele Vue Pronto. 

This astonishingly versatile, 
high-performance refractor 
functions as both a terres¬ 
trial spotting scope and a 
powerful wide-field astro¬ 
nomical instrument Optics 



Astro nerds' delight! 

are of obsessively high 


quality, yielding 212 line parrs 
per millimeter of resolution - 
higher than most telephoto 
lenses. It magnifies objects 
in excess of 200 times, power¬ 
ful enough to view globular 
clusters and galaxies. The 
wide-field lens immerses 
you in the scenery, be it a 
deep-sky star field or a falcon's 
perch half a mile away. 

Pronto is devoid of elec¬ 
tronics. Every cent went 
into optics and beautifully 
machined design. So, long 
after that 10-inch techno- 
beast is a relic, my Promo 
will be an old and reliable 
companion. - Paul Saffo 

Tel e Vue Pro nto: U S$ 1,395. 
Tele Vue Optics Inc.: +1 (914) 
357 9552. 
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The Killer Bs 

V isionary, an independent video distributor, is best known for its 
obscure music videos, which chart die territory stretching from 
Mien Sex Fiend and link Wray to Johnny Cash. But buried in the back 
of its catalog, you’ll find a selection of E-movie classics, most of which 
were previously unavailable on video. The most renown is Tod Brown¬ 
ing’s Freaks, the extraordinary 1 1952 circus dim featuring a cast of 
deformed actors that caused outrage wherever it was shown despite 
(or perhaps because of) its strong moral message. But dig deeper to 
find Brie C. Kenton’s Island of Last Souls and Edgar G. Ulmer’s Detour . 

In Island of Lost Souls (1933) Charles Laughton plays Moreau, a 
twisted scientist and symbol of colonial oppression who fills his domain 
with genetically engineered plants and animals he has mutated roughly 
in the direction of humans. M Do you know r what il means to feel like 
God?” Moreau asks clean-cut hero Edward Parker before trying lo fix 
him up with Lota the panther woman. As sexual and political tensions 
intertwine, the great buildup is marked by Lois of “the natives are rest¬ 
less to night "-style comments, and eventually the doomed creatures - 
led by Bela Lugosi in an extraordinary hairpiece - trap the evil Moreau 
on a ledge before carting him off to his own House of Pain. Fantastic, 



Take a Detour to the Island of lost Sauls, 

Detour (1946) is a different kettle of lish. Edgar Ulmer - a sel designer 
and Viennese contemporary of Erich von Stroheim, Frilz Lang, Zoltan 
Korda, and Billy Wilder - ended up in Hollywood making B movies by 
choice because of the increased artistic freedom they allowed (he made 
128 films in all). A mad movie shot in six days inside a Poverty Row 
studio, Detour charts the downfall of At Roberts (Tom Neal) as he hitch¬ 
hikes f rom New York Lo Los Angeles Lo join his sweetheart- The acci¬ 
dental death of a guy who gives Roberts a lift leads him to the clutch 
of Vera (Ann Savage), llie most fatale of movie femmes, and the grim 
existential outcome echoes the unvoiced sentiments of many who 
returned from the war lhat year. It also contains one of lhe gr eatest 
of noir exchanges. Ah “Of course, your interest wouldn’t be financial 
would it? You wouldn’t wanl a small percentage of the profits?” Vera: 
“WeB, now that you insist, how can I refuse? A hundred percent’ll do * 
At: w Flne. I’m relieved. I thought fora moment you were going to take 
it all.” Vera: “1 don’t want to be a hog.” But you will once you see 
Visionary’s eclectic celluloid collection. - James Flint 

Visionary Communications: +44 (125) 371 2453, fax +44 (125) 371 2362, email kingtiPviskom 
.demonxo.uk Also available at select video stores. 


Outta Site 

B y the time you finish David Siegel's book 
Creating Killer Web Sites, you may suffer the 
stark realization that your own Web endeavors 
have been merely first generation. 

First-generation sites, in Siegel's words, have 
"linear displays, a top-to-bottom, left-to-right 
sequence of text and images, interspersed with 
carriage returns and other datastream separators, 
(ike bullets and horizontal rules." Second-gen sites 
are not much better, as they "are basically first- 
generation sites with icons replacing words" and 
"use a top-down, homepage model to present 
a hierarchy of information." Not very exciting. 

But a third-gen site designer "carefully specifies 
the position and relationships of all elements on 
the page, retaining fine control of the layout.... 
They strive to make a site feel familiar and easy 
to navigate, with dear typography and high pro¬ 
duction values." 

While Kilter Sites does a reasonable job in covering 
a wide variety of Web-related issues - from future 
formats to PDF to how to keep 'em coming back for 



Guaranteed to blow you away. 

more - its primary focus is the art of Web design. 
From contemplating the color cube to touting typo¬ 
graphy (Siegel trained as a typographer), Siegel 
delivers an artful, art-full treatise on how to create 
visually superior Web sites. 

The book does a great job describing two tricks 
for gaining the graphic control necessary to create 
third-gen sites: the single-pixel OIF trick (used 
to horizontally and vertically space elements on 
a page) and the clever use of tables. For these tips 
alone, the book is worth buying; those of us who've 
been tossing up first-gen sites will get a clue as to 
what it takes to do a lot better. 

Creating Killer Web Sites may not be the ultimate 
Web design manual - in part because the Web is 
changing so quickly, in part because the book has 
a tendency to skip steps - but for now this book 
is truly to die for. - Jordan 5. Gruber 

Creating Killer Web Sites: The Art of Third-Generation Site Design, 
by David Siegel. Hayden Books: (800) 426 5331, +1 (317) 

581 3575, on the Web at www.killersites.com/. 
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Comic Science 

S cience CD-ROMs usually 
tell you three facts about 
bear hibernation and then 
quiz you. Not exactly the way 
to get kids thinking like sci¬ 
entists. But Big Science Comics 
gets it right. 

if you've seen Snootz Math 
M r then you've met our 
round friends the Bumptzes, 
fn this animated adventure, 
the Bumptzes crash to Earth 
and need help getting back 
to their ship.To propel a 
Bumptz, you have to get one 
of his fellow critters to jump 
on the back of a T-square .Too 
light, and your flying fella will 
fall shortToo heavy, and hell 
hit other objects.The relation¬ 
ships you need to deduce 
get increasingly complex as 
you go along,The Bumptzes' 



Things that go Bumptz. 

good sportsmanship about 
getting dropped, drop-kicked, 
and drowned in pie was 
the favorite part for my fellow 
product tester, 11 -year-old 
Sasha. 1 like it when you get 
to flick things!" she said. Mo 
the Pack rat takes notes about 
what you've observed. 

Big Science Comics is rec¬ 
ommended for kids 8 to 12, 
Children on the younger end 
of that range may need some 
help here and there. But big 
folks should remember not 
to succumb to the temptation 
to take over - let the kids 
play, OK? - Amy Bmckmon 

Big Science Comics CD-ROM: 
US$29.95. Theatrix Interac¬ 
tive; (800) 955 8749,+1 {51GJ 
658 2800, on the Web at 
www, theatrix. com/. 


Big Audiophile Dynamite 

W hen audio CDs first came out almost 14 years ago, they sounded 
harsh and strident. The discs could he particularly grating in the 
higher frequencies, where cymbals and violins reside. By comparison, 
good vinyl pressings conveyed a UmbraL rightness that kept listener 
fatigue at hay 

In the last 10 years, digital playback has gradually come into its own. 
CDs are now generally mastered with more know-how; and affordable, 
good-sounding players by companies such as Rotel, AMC, Marantz, 
and NAD are giving even pricey turntable/cartridge combinations a 
run for the money. But perhaps the greatest single advance in digital 
reproduction to date is Pacific Microsonics 1 HDCD technology, an 
encode/decode system that reduces subtle distortions in digital record¬ 
ings. The process requires that the discs are encoded in HDCD {high- 
definition compatible digital). Several hundred of these releases now 
exist, including recordings by Neil Young, Belter Than Ezra, and Chris 
Isaak. Pacific Microsonics says the CDs carry audible improvements 
over regular versions, a sonic refinement that is apparent even on non- 
HDCD players. Tn playback gear equipped with an HDCD chip, how¬ 
ever, the encoded discs purportedly really show their stuff, i put the 



Is that a digital-to-analog sound convertor - or your new doorstop? 

claim to the lest with an outboard digital-to-analog converter, the 
Theta Chroma 596, 


The Theta squeezed information out of my regular CDs that 1 never 
knew was there. Especially the bass, which was much firmed up; l 
felt my heart beat faster with excitement when I heard the extra slam 
the unit extracted from almost any rock or blues disc I played. HDCD 
recordings provided additional surprises. Emmylou Harris’s heart- 
wrenching Wrecking Ball was as wonderful as ever but rendered with 
more spaee and palpability. Comparisons between non-HD CD material 
and the encoded version of the same recording (try HDCD Sampler 
Volume 2, by Reference Recordings) yielded a better score for the latter 
every time. 

The differences are rarely nigbt-and-day, so they may not matter 
if you’re not that fussy about your sound. But if you have audiophile 
leanings, the Theta Chroma with the special chip (like other affordable 
HDCD-equipped units from Adeom, Rotel, and Audio Alchemy) will 
give you a more intimate perspective of the music. Listen for yourself 
and be prepared to be amazed. - Rogier van Bakel 

Theta Chroma 396: US$750; $829 with HDCD chip. Theta Digital Corp.;+1 (818) 597 9195, 
fax +1 (818) 597 1079. More information about HDCD on the Web at www.best.com/~hdcd/. 


Culture Warps 

A mong the growing body of books about the 
cultural consequences of electronic technology. 
Clicking In: Hot Links to a Digital Culture ranks among 
the most readable and challenging. Kudos to artist 
and editor Lynn Hershman Leeson for the volume's 
intense aesthetic awareness. 

The best such an anthology can offer? New per¬ 
spectives. Latino artist Guillermo Gomez-Pena gets 
me thinking about computer hardware as attar 
pieces, ritualistic objects imbued with spiritual 
magnetism. Art critic Soke Dinkla links today's high 
tech interactive art to early experiments with bor¬ 
der-dissolving audience participation in dadaism 
and surrealism. And cyberspace researcher Sandy 
Stone offers the hilarious fantasy of creating a 
phone-sex robot to make a serious point about the 
complexity of translating lessons learned in virtual 
communities to the face-to-face everyday world. 
There's a great deal of speculative imagining among 



Mouse optional. 


the various authors, questions raised without a hint 
of solution. That contributes to the book's freshness. 

Ironically, the CD-ROM packaged with the book 
contradicts this sense of open-ended intellectual 
adventure, It supposedly serves as a "hot link to 
digital culture/' supplementing the text with video 
dips of several of the book's authors. Writers' videos, 
in contrast to their writings, depict them as pompous 
and dogmatic. R. U. Sirius, for example, suffers glib¬ 
ness on the page ("Dying should soon be obsolete 
for anyone who wants to go on which becomes 
more odious when linked to a face drowning in 
terminal self-importance. Forget the disc. The book 
alone offers an abundance of revelatory connections 
to a digital world enhanced by artistic and feminist 
perspectives. - Norm an Weinstein 

Clicking In: Hot Links to a Digital Culture , edited by Lynn Hersh¬ 
man Leeson: US$24.95 (includes Macintosh - and PC-compati¬ 
ble CD-ROM). Bay Press:+ 1 (206) 284 5913. 
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THE SEVENTH CONFERENCE ON COMPUTERS, FREEDOM, AND PRIVACY 



WHO'S predicting the coming collapse of the net, and why? 
Spamming - who's violating whose rights? How do other 
countries view the extremes of free expression on the net ~ and 
why do we care? Does cyber-business threaten freedom 
and privacy? Who gets to define the net community? Are 
cyberpunks and cybercops finally getting together? What is 
critical infrastructure, and who could be against 
protecting it? Can states reguiate the net? What’s needed to 
enable commerce on the net? Whafs the new wave in 
intellectual property? What's the theory and practice of net 
democracy? And what's the latest on crypto, infowar, and 
making money in cyberspace? Many of the leading - and 
most interesting - people will be here to tell you. Join them. 


'Vrtitr, 









































| Dialog and Nexis 
information services are finally inter¬ 
facing with the Web. While each 
company has several offerings in the 
works. Dialog Web will hit the streets 
soon and will serve up tons more info 
through your browser - even if you 
do have to pay for it. Release: February, 
Knight-Ridder Information Inc.: + I (4 
254 8800 . 


J 


| In his book Stuff: The 
Things the World Is Made Of, Ivan 
Amato argues that America may 
well rise-or fall - depending on the 
strength of its material scientists. 

The scientists that build new mate¬ 
rials - atom by atom - are a new kind 
of hero, crafting everything from 
synthetic diamonds to micromachines .Release: 
March. BasicBooks: {300} 331 3761 , +J {212} 207 7000. 



ORGANIZATION 

FUTURE 


Conceived by 
the Drucker Foundation - the 
vanguard of the new economy 
- The Organization of 
the Future pulls together 
essays by acclaimed 
visionaries such as iay 
Galbraith, Anthony Smith, 
and Charles Handy who 
ponder the public, private, 
and social future of 
human enterprise. Release: 
February. Jossey-Bass Publishers: 
{800} 956 773% + 1(415) 433 f 740 t 
on the Web atwww.jbp.com/. 


V 


Seems compact discs are 
getting better every minute. The CD-RW 
format allows users to read, write, and 
rewrite to discs. Whether this assures their 
future is another matter, but it's nice to 
know that in storage media at least, you've 
got some good choices. Release: March. Philips 
Electronics N. V.: {800} 735 7373 ,+f {408} 453 7373 . 


[ What does it say 
in this age of CG when the 
benchmark of sci-fi films 
is almost 20 years old and 
still going strong? Yes, Star 
Wars and its successors are 
back and digitally remas¬ 
tered. Release: January. 
Lucasfilm: www.starwars.com/. 




| Travel to Cyclone, Arizona, and 
help a forlorn teen find his missing friends in 
Sierra's new game. Shivers ft: Harvest of Souls, 
It may sound rather ordinary, but Shivers II 
is pumped up by sweeping 360-degree views 
and an Internet chat feature that dovetails 
nicely with the company's expanding online 
game library. Release: March. 

Sierra On-L ine: {800} 757 7707, 

+1 (206} 649 9800, on rhe Web 
at www.sierra.com/. 



GARAGE BANDS GO GLOBAL 


r 

With more pages than your local library, the Web has become the 
premiere medium for the dissemination of documents authored by 
the most obscure individuals. If Liquid Audio, a 30-person Internet 
software company based in Redwood City, California, has its way, 
self-publishing will take on a whole new meaning - and medium. 
Liquid Audio is ramping up a suite of tools and software that will 
allow mom-and-pop music mongers to preview, distribute, and 
purchase tunes over the internet as well as protect music if it falls 
into the wrong hands. 

Employing proprietary compression tools, the Liquid Audio player 
and server can stream high fidelity music over the Net This spring, 
Liquid Audio will enhance its existing line of music-on-demand prod¬ 
ucts with encryption and watermarking technologies that will secure 
digitally purchased music. Software that will burn your downloaded 
songs to CD - assuming you've got a CD-ROM recorder - will also be 



and recording music over the Net. 


"These technologies are going to bring record stores, music labels, 
and bands online/'says Tom Murphy, Liquid Audio electronic mark¬ 
eting manager,"We're not going to put the record stores out of bus¬ 
iness, but we will make more music available to more people. By 
eliminating inventory concerns, we give every indie label and garage 
band the ability to make its music available for purchase." 

But will limited bandwidth stand in the way? It's difficult to say 
who will be willing to wait for a 50-Mbyte download over a modem 
or ISDN connection. And will Liquid Audio's watermarking and digital- 
signature technologies - which can trace but not prevent piracy - 
placate the copyright concerns of record companies and artists? 
Similar problems stand in the way of most commercial Net ventures, 
so it's safe to say that there's a truckload of money to be made in 
solving them. But while you wait, Liquid Audio could help you make 
a few bucks off that demo tape you cut in college. - Jesse Freund 

Release: Spring . Liquid Audio: +1 (415} 562 0880, on the Web at www.lrquidaudfo,cofn/. 
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Various Artists 

Deep in the Heart of Tuva: Cowboy Musk from the Wild East 
Ellipsis Arts 

E qual parts gazetteer, etiquette manual, and 
aural anthropology lesson, Ellipsis' Musical Expe¬ 
ditions CD and book series focuses on selections of 
world musical styles - in this case Momei, Tuvan 
throat-singing. Oorzhak Khunashtaar-ool (Tuva's 
foremost hodmeist), Kongar-ool Ondar (who holds 
the national People's Throat-Singer title), and 15- 
year-old protege Shaktar Shulban join a variety 
of singers who lend their windpipes to the form, 
accompanied by aboriginal stringed doshpuluurs, 
igits , and mouth harps. 

It's best to start with Oleg Kuular's demo of the 
three major throat-singing styles - sygyt, a high 
whistlelike technique; hobmei, a midrange style with 
melodic overtones; and kargyraa, an otherworldly, 
reedy warble - and examples of their many varia¬ 
tions. Hearing these fundamentals allows the listener 
to trace hbbmeY's nuances and subtleties in the 
remaining tracks while reading about the pastimes, 



traditions, and cuisine of these Central Asian herders. 

Some critics will claim the label is commercializing 
(or at least Americanizing) indigenous music, as the 
Tuvan release occasionally descends into off-the- 
cuff descriptions: likening sygyt style to Kermlt the 
frog, for example, or translating folk lyrics into 
"Giddyap - we're outta here!" Too, the CD's final 
tracks, which feature bluesman Paul "Earthquake" 
Pena punctuating English lyrics with kargyraa while 
his Tuvan partner adds whistles and trills, suggest 
that co-opting this ancient form does it little justice. 

But as a package. Deep in the Heart of Tuva - like 
Ellipsis' Moroccan, Tibetan, and African Pygmy 
releases in the series - deserves praise for its design, 
its cultural concept, and the fascinating music it pur¬ 
veys. The book and CD pique interest in a centuries- 
old vocal style, one simultaneously risking extinction 
and exploitation, deserving to remain as unspoiled 
as the people and land of its birth. In a single 
hdbmeV voice, one can hear the whistling wind, the 
galloping herds, the stark and individual spirit still 
alive on the Tuvan steppe. - Colin Berry 


Joe Gallant & 
Illuminati 

The Slues for Allah Project 
Knitting Factory Works 

The Grateful Dead's flirtation 
with jazz improv always raised 
the question of what their 
tunes would resemble If inter¬ 
preted by jazz heavies. Here's 
the answer Bassist and big- 
band leader Gallant brought 
his 2(Tpiece into NYC's Knitting 
Factory to record this live ver- 
sion of the Dead's Blues for 
Allah , Emphasizing violins, 
horns, and female vocalists, 
the result is a dissonant, 
sprawling tapestry of psyche- 
delically tinged free jazz, infi¬ 
nitely more sophisticated and 
entertaining than the original 
set. Certainly not blues, but 
risk-taking, respectful, and 
likely to catch Allah's attention, 
- Norman Weinstein « 
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Various Artists 

Pure Abstrakt 
Shadow 

First to break Tokyo's DJ Kmsh 
in America, Shadow Records 
has just released this sampler 
featuring two cuts from each 
of seven experimental hip hop 
acts falling under its aegis. 

So meti mes ca 11 ed headz m usic, 
the label's tranquil, communal 
style is largely instrumental 
and more day dreamy than 
nightmarish. Da Germ's "Phys¬ 
ical Chemistry" features a 
strolling breakbeat; the zoom¬ 
ing bass and spritely flute of 
obO's “Piked" suggest a con¬ 
tented Gil Scott-Heron; Otropic 
T{h]ree's "Proud Mamas" inter¬ 
weaves hypnotic rhythms 
with life-affirming sounds of 
a playground. There's music 
here for all moods. 

- James Sullivan * 


Jaguares 

El Equilibria delos Jaguares 
BMGU.S. Latin 

Composed of two leading 
members of the defunct Mex¬ 
ican supergroup Caifanes, 
Jaguares are more prepared 
than most foreign bands to 
attempt a musical incursion 
into the Northern Hemisphere. 
As a leading exponent of Latin 
American rock en esparto!, 
Jaguares' premiere album 
yokes indigenous mythology 
to capable New World pop. 
The result is a nimble hybrid, 
dramatically articulated by 
Saul Hernandez's poetic Span¬ 
ish lyrics, Jaguares are best 
heard without preconceptions 
of rancher® or Selena; only 
then can their songs catalyze 
the past and present to con¬ 
vey Mexico's animistic history, 
- Ahn E Popp • 




The Sabri Brothers 

Ya Mustapha 
Xenophile 

You haven't heard singing until 
you've heard Qawwali - hyp¬ 
notic, powerful, and trance- 
indudng Sufi praise-singing. It 
is the sound of joy, of religious 
rapture. On their new disc, The 
Sabri Brothers maintain their 
traditional sound, but they're 
not afraid to experiment. Pro¬ 
ducer Richard Blair (who's 
worked with another Qawwali 
master, Nusrat Fateh Ali Khan) 
has opened the Sabri sound in 
places. Along with the usual 
voice, drums, and harmonium 
arrangements, you'll hear 
touches of sax and electric 
bass. Still, the core of Qawwali 
hasn't changed a bit, remain¬ 
ing as steady as the beat and 
passion the Sabris bring to 
their music. - Richard Kadrey * 


Various Artists 

SfrmJams: 

Back 2 the Old Skoal 
Rhino 

Straight from the cutout bin 
and back into your life, this 
three-volume series resur¬ 
rects the best of computer- 
enhanced old-school funkand 
hip hop. You've heard these 
tunes before: One Way's "Cutte 
Pie" is a popular gangsta 
sample, and Brick's timeless 
"Dazz" has moved your body 
at a party or two What makes 
this collection exceptional, 
however, is that it sits squat 
on the edge of a paradigm 
shift and, like Pong and the 
Commodore 64, will retool 
your definition of "classic." 

Zap p's "Computer Love" sums 
it up: 1 no longer need astrol¬ 
ogy, thanks to my technology/' 
-Shauna Sampson * 




Lori Carson 

Everything I Touch Hum Wild 
Restless 

Known for her work with the 
Golden Palominos, Lori Carson 
stirs a sinuous blend of 
acoustic sensitivity and lush 
ambient textures into her 
third solo album. Playing a 
lone guitar or accompanied 
by slow, grooving beats, Car- 
son's lilting voice hits the 
heartstrings with honesty and 
intimacy. Though sparse and 
melancholy at first, her songs 
bloom into sensual Illumina¬ 
tions of lost loves or greener 
tomorrows. From the delicate, 
poplike "Souvenir" to the con¬ 
fessional "Black Thumb" to the 
soothing, danceabfe Jf Some¬ 
thing's Got Me," Carson's 
music is compelling, flowing, 
and always refreshing. 

- Roger Park « 


Swans 

Soundtracks for the Blind 
Young God/Atavistic 

After 15 years of making 
uncompromising music, the 
Swans bid us farewell with a 
recording of Homeric magni¬ 
tude, Intense sonic assaults 
jut against gentle instrumen¬ 
tals; tape bops mesh raw 
feedback with the lost conver¬ 
sations of dead souls; samples 
are tucked between carvings 
of art and language. In 1950, 
Hinsie and Shatsky wrote: 
"Autisticmaterial... appearfsl 
as daydreams, phantasies, 
delusions, hallucinations, etc. 
In classical instances, such as 
occurs In schizophrenia, the 
unconscious sphere makes 
the largest contribution." This 
is the Swans' last studio al¬ 
bum. Behold the daydream 
nation. - Mitch Myers * 



SWAN 


SOUNDTRACKS FOR THE BLIND 



Terminus G are 
de L'Est 

Cabaret Russe 
ARB/Qua I item 

This Polish-born and Paris- 
based duo of Marian Kurcab 
(accordion) and Marek Czernl- 
awski (violin and vocals) blazes 
through a program of tradi¬ 
tional Russian Gypsy tunes 
with an exhilarating postpunk 
energy. They bring new life to 
the weepy chestnut "Daroga 
Dfinnaya" - which was the 
source of the schmaltzy pop 
hit "Those Were the Days" - 
and turn in an appropriately 
hopeless reading of "Otchi 
Tchorniye/ one of the saddest 
unrequited-love songs ever 
written. Khatchatoudan's 
whirlwind "Saber Dance" lets 
the duo (and an uncredited 
bassist) show off their manual 
dexterity, -jpoet * 
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Go ahead. Hit me with your best 
shot. But be forewarned. You've 
got to be a damn good programmer 


to work on Final Fantasy® VII 
for Windows® 95. ; simply 

the hottest role-playing game 
going. And we intend to keep it 
that way. We've got more mind- 
altering stuff in the works, too. 
Games that make mere mortal 
programmers weak in the 
knees. But, hey. if you really 
think you've got what it takes, 
send us your resume. You just 
might get a shot at the title. 


3QUARE50FT 

959 South Toast Drive, Costs Mesa, CA mZB 

Send your resume via e-mail lo jotJSj® 
squaresoft.com or fax to (714) 438-1705. 

Windows'- is a logfcterad trademark of Microsoft 
Ckirp oration. ©1996 Square Go., LTD, Ail rights 
reserved Final Farsiasy ,fl: nnd Squ^rosoft’* 
are registered Imclamarks of Square Co, LTD. 












Eyeless in Ginza 


A uthor Yukio Mishima once 
said that being a gay 
man in Japan was no big deal 
- if you knew how to play the 
game. You could sleep with all 
the boys you wanted as long 
as you also got married. 

In 1969, writer/di rector 
Toshio Matsumoto broke that 
tradition with the release 
of Funeral Procession of Roses. 
This is a look not just at late 
'60s Japanese gay life but at 
the guys who couldn't fake 
It Jhe story revokes around 
the rivalry between a young 
upstart drag hostess, Eddie, 
and a senior barmaid, 
Madams over who will win 
the heart of a bar owner and 
become the star of his dub. 
Taking a cue from Cocteau, 
who filmed a surreal version 


.111 tt 

A view to the rear, 

of Orpheus , Matsumoto 
loosely based Funeral Proces¬ 
sion of Roses on Oedipus Rex. 
He also dips liberally into 
techniques from French new 
wave directors like Truffaut 
and Godard, His story unfolds 
in an elliptical, nonlinear way, 
sometimes halting to inter¬ 
view an actor in the movie. 
The film glimpses a Japan 
outsiders rarely see. Like the 
US, Japanese society in the 
late 1960s reveled in drugs, 
free sexual play and protests. 
For all its period strangeness 
and art house tics, there's a 
familiarity to the characters' 
lives and conflicts. Matsumoto 
finds universal conflicts in 
a story about a very specific 
culture, - Richard Kadrey 

Funeral Procession o f Roses: 
US$25. Video Search of 
Miami:+1 (305) 279 9773, 


Shall We Play a Game? 

W hen it comes to chess, Fm no slouch. No sir, Fm an absolute loser. 
I know this because Power Chess (in a kind way) told me so. 

Over the past several weeks, I have cultivated a base hatred for the 
way this computer game daugles victory in front of me and then 
snatches it away in four, final, cataclysmic moves. The game’s designer 
tells me he made it that way on purpose. What a jerk. 

Yet, this game is great. It is one of the best things to happen to 
onscreen chess since there was such a thing. At once a game, a tutorial, 
and a power player’s exercise program, it is based on the WChess 
Artificial Intelligence Engine, which emerged victorious in the Fifth 
Harvard Cup Human versus Computer Intel Chess Challenge and 
fought the infamous Deep Blue to a draw. 

Whether you’re a beginner or a chess enthusiast (or a garden-variety 
loser; see above), Power Chess has something for you. The hostess, the 
Chess Queen, is a clearwoieed presence that tutors and offers real¬ 
time commentary on both live matches and reenactments of some of 
the great games of all time, including the Kasparov-versus-Deep Blue 



Tm a loser, baby. So why don't you checkmate me?" 


confrontation. The chessboards and pieces are texture-mapped 3-D 
models, viewable from any angle. A number of striking sets can be 
selected, including a classic set, an abstract ethnic design, and even 
an industrial group composed of polished nuts and bolts. 

The program studies players’ habits and never falls for the same 
trick twice. If an advanced player is wildly outclassing Power Chess , 
it will get smarter and meaner, cattle-prodding the player along; if 
the player is getting stomped, it will ease off (but only the weensiest 
btL)v II continually adjusts and tests, observes and corrects, keeping 
the player just at the rim of bis or her ability. 

Seriously psychotic chess enthusiasts can use the automatic move 
notation system to save and print game charts of opening gambits, varia¬ 
tions, and the like for their notebook, a play Log that every 7 real chess 
freak keeps. Flayei's seeking human opponents on the Net need only 
jump to the Sierra Web site to enter the Power Chess Tournament HalL 
- Chris Hu dak 

Power Chess far Windows: US$39.95. Sierra On-Line Inc.: +1 (206) 649 9800, fax +1 (206) 641 7617 r 
or the Web at www.sierraxom/ 


Cyberpunk's Patient Zero 

( n the introduction to this now edition of City Come 
A-Walkin', William Gibson calls John Shirley "cyber- 
punk^ Patient Zero." Reckless, rude, and raw-edged, 
Shirley had the tude before anyone; he also walked 
the walk. In the darkly exuberant City Come A- 
Watkin', published four years before Neuromancer 
and long out of print, cyberpunk was already in 
full riotous bloom. Now Shirley has taken a swipe 
at polishing the sometimes rushed and awkward 
prose of the first edition, giving everything a sheen 
to match the beautiful trade-paper packaging pro¬ 
vided by Eyeball Books. An essential addition to 
the libraries of cyberpunk historians. City's appeal 
Is much more than academic. 

Science fiction - and especially cyberpunk - often 
views humanity in terms of its cities. The metropolis 
is a perfect dramatic backdrop, a microcosm that 
permits us to view the collision of culture and tech¬ 
nology at the very point of Impact. In Shirley's novel, 
the city is not only the setting but also the protag¬ 
onist: San Francisco has come to life in the form of 
a punked-out golem, determined to "take back the 
streets" from violent forces that have rotted it from 



Darkly exuberant. 

within. The campaign is violent. Like most of the 
cyberpunk writers who came after him, Shirley has 
all but eliminated pastoral images from his fiction: 
the closest thing to paradise is the reclaimed urban 
wilderness left behind after the tyrants have been 
clobbered and the buildings have burned them¬ 
selves out. 

For more in the same rich vein, check out Shirley's 
book The Exploded Heart r a collection of about a 
dozen of his most effective short stories, along with 
an introduction by Bruce Sterling, some new auto¬ 
biographical material, and the lyrics to Shirley's Blue 
Oyster Cult songs. While Shirley scales the heights 
of delirious paranoid fantasy in his novels, it is 
in his shorter work that he's at his most polished 
and controlled. Some of these stories read like crys¬ 
tallized nightmares; others are pure electricity. 

If Eyeball would now put out a definitive collection 
of Shirley's best "new noir" and horror stories, my 
bookshelves would groan with contentment. 
-MarcLaidtaw 

City Come A-Wdkin' and The Exploded Heart, by John Shirley: 
US$10 each. Eyeball Books: P0 Box 18539, Asheville, North 
Carolina 28814, email eyehrown@interpaTh.com, on the Web 
at www.empathy.com/eyebollfeyebali. h tmi. 
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README On the bookshelves ef the digerati 


STEWART BAKER, once the general counsel for the NS A , specializes in high 
tech law. When he finishes a book he either gives it away or throws it away: 

"I went on a binge of poetry by Sharon Olds - The Dead and the Living , 

The Gold Cell, and The Wellspring, These books left me stunned like a 
steer on a killing line. You cannot read the first line without wanting 
to read the rest of the poem:'After they go away to summer camp, 

I am atone in the house in the early evening....'That just pulls you in. 
It's extraordinarily autobiographical and devastatengiy honest about 
her family relationships. So much poetry is written about love and 
so little about the relationship between parents and children - this 
speaks to a whole other area of experience." 

William Cooper's Town: Power and Persuasion on the Frontier of the Early 
American Republic, by Alan Taylor. "This Is a history of Cooperstown; 
a history of the dispossession of the Indians and then dispossession of 
the Tories. It gives a different perspective on the American Revolution 
to read about colonial soldiers bayoneting Tory children. We don't think 
of our revolution as having inspired that kind of blood lust/ 

LINDA JACOBSON is the virtual reality evangelist at Silicon Graphics and 
the cofounder ofVeRGe , o group for technophobes and technophiles alike. 
The Secret Language of the Mind: A Visual Inquiry Into the Mysteries of Con¬ 
sciousness, by David Cohen. "Whew! This is truly a gorgeous book - well- 
written, with mind-bending illustrations, fm fascinated by brain science, 
by how we perceive, remember, and experience the world around us 


Fin-Finnicky 

n morningbreak a blue 
dolphin-bird named 
Fin-Fin sleeps on his favorite 
branch in theTsubu woods. 
His eyes and ears - a combi¬ 
nation motion detector and 
microphone perched atop my 
computer - perk up as foot¬ 
steps approach, and Fin-Fin 
wakes onscreen to direct his 
watery blue eyes my way. 

More than other computer 
pets on the market, Fin-Fin 
is an independent entity. You 
can entice him to do tricks 
by offering berries or talking 
sweetly to him. You can also 
drive him to tears by yelling 
or ignoring him. He reacts not 
only to the sounds and move¬ 
ments of the people around 
him. but also to his environ¬ 
ment on the Magic Planet. He 
wanders off when hungry 
and sulks a little when it starts 
to rain. Over time, he exhibits 



No bird brain. 


new behaviors, like singing 
songs and performing acro¬ 
batics. 

Fin-Fin, according to Fujitsu 
Interactive, is designed to 
teach children 4 through 12 
a sense of concern for the 
environment and the chal¬ 
lenges of building relation¬ 
ships. These goals add to 
both the charm and frustra¬ 
tion of Fin-Fin, If you don't 
play with him, he becomes 
shy and sulien,and it takes 
a while before he warms 
up to you again. Even when 
he J s happy, he sometimes 
wanders off. From a cat you 
expect this kind of behavior. 
From your computer, it can 
be downright disconcerting. 

- Dave Thau 

Fin-Fin on Teo, the Magic 
Planet: US$39.99. Fujistu 
Interactive fnc.:+1 (415) 

538 2900, on the Web at 
teo-world.com/. 



Stewart Baker 



Linda Jacobson 



Douglas Rushkoff 


which has everything to do with creating effective virtual reality appli¬ 
cations and technologies/ 

"Late at night, I'm reading a fast, fun novel called The Bestseller, by Olivia 
Goldsmith, a fictionalized account of the book publishing business. 
Goldsmith dishes factual dirt about Manhattan-based book people and 
draws some great characters and snappy dialog. Overall, the passions 
these characters have for their own writing makes me want to write 
another book. But it's such a backbiting industry, it's about who you 
know and what your publisher had for breakfast that morning/ 

DOUGLAS RUSH KOF F, author of too many books to list here, writes about 
the relationship between technology, media, and culture , 

White Noise, by Don DeLilfo, "Dell Ho may just be the best American novel¬ 
ist around these days. S particularly like the way he makes pop cultural 
references without making pop cultural references. He just thinks and 
writes from that place between a character's awareness and the world 
in which that character lives. It makes for terrifically funny, dark comedy. 
In one scene, two cultural studies profs do a comparison of Elvis Presley 
and Adolf Hitler that Is both absolutely inane and sheer genius/ 
Neuro-Linguistic Programming, Volume 1: TheStudyofthe Structure of Subjec¬ 
tive Experience, by Robert Dills, John Grinder, Richard Bandler, and Judith 
Deleter"What interests me most about neurolinguistic programming 
is the attempt to break down and define human thought and behavior. 
People as robots.They figure out which way you glance when you-re 
thinking about the past, say, or an emotional experience, and then use 
this information to help or manipulate you. " 



VANCOUVER FILM 



A fully-digital campus. 


Where Macintosh, PC and 
SGI workstations happily 
co-exist...with millions of 
dollars of software. 

Where eve it computer 
is networked. 

Where every computer has 
high-speed f ibre optic access 
to the Internet. 

Where the environment is 
“the coolest place to study 
this stuff in the world.” 

Where the doors are open 
24 hours a day. 

v 

u 

VFS Offers Programs tn: 

Multimedia Production 
Film Production 
Classical Animation 
3D Computer Animation 
Certified AliasfWavefron I 
Certified Avid 

Certified Digidesign/ 
FroTools 

Call. 

Compare. 

Nothing does. 

Call: 1-800-661-4101 


E-mail: query45@multimedia.edu 
Web: http://www.multimedia.edu 


VANCOUVER FILM SCHOOL 

#400- It68 Hamilton Street, 
Vancouver, B.C CANADA V6B 2S2 
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1. Smart card Privacy 

If you need a lesson on how the technologies of freedom can become 
the tools of oppression, take a look at smartcards. Years ago, crypto 
maverick David Chaum almost single-handedly developed the algo¬ 
rithms needed to make digicash possible, and he made sure they pro¬ 
vided anonymity without sacrificing security or accountability. Now, 
as the hype surrounding smartcards grows, ChaunYs work is being stead¬ 
ily perverted. Few of the new commercial schemes provide anonymity; 
worse, some seem poised to become a new kind of identity card. For¬ 
get the Clipper Chip: these devices will be the real "Big Brother inside/ 

2* Caretaker Organizations 

f never feel as cared for as when l r m online. In the area of securities 
fraud alone, there are sites from the SEC (www.see.gov/), the National 
Fraud Information Center (www.ffQud.org/), and NASD Regulation 
Inc. (www.nasdr.com/) to help guard against online con men.The only 
problem is that a quick spin around the Web turns up far more care¬ 
taker organizations - from eTRUST to SurfWatch - than it does grifters. 
Everyone is so busy offering "good housekeeping seals" that no one 
has time to do anything worth protecting people from. 
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Smart card Privacy 



4 months 

Caretaker Organizations 
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Virtual LANs 
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3* Virtual LANs 

The hottest concept in networking is based on a surprisingly straightfor¬ 
ward idea. Why not allow administrators to partition networks into small, 
logically distinct "virtual LANs"? This way, proponents argue, people 
who work together can be on the same VLAN, regardless of where 
they are located on the network The problem is that few applications 
broadcast data to everyone in a work group, so VLANs don't do much 
to reduce network traffic. And without a VLAN standard on the horizon, 
administrators are only creating a giant headache for themselves. 

4. Parody Web Sites 

Perhaps it started last year, when the Web sites that parodied the pres¬ 
idential candidates'homepages got more publicity than the real ones. 
Or maybe it was when State was greeted with more accolades than 
Michael Kinsley s Slate.W hatevert he case, parody sites have become 
inescapabJe.Pundits dispute why this kind of humor was so quick to 
take over, but all their theories seem to boil down to the same thing: 
the only thing worth discussing on the Web is the Web. 

5. Network Computers 

Network computers remind me of those clunky word processors from 
the early 1980s. A cheap computer dressed up as a traditional type¬ 
writer, it was marketed to technology-weary consumers. But due to 
the device's tiny screen, limited data storage, and lack of flexibility, 
it quickly disappeared from the marketplace. NCs simply repeat these 
mistakes. Which begs the question: If NCs are such a dumb Idea, why 
do Scott McNealy and Larry Ellison believe in them so fiercely? Answer: 
Because these are the same guys who believed In video-on-demand. 

- Sfeve G. Steinberg (hyped is wired, com) 


The Quiet Zone 

S ometimes, you want to 
block out annoying 
noises. When you can't leave 
a boisterous room or airplane 
cabin, the Koss Quiet Zone 
2000 headphones are what 
you need, Koss uses "active 
noise reduction" circuitry to 
detect a constant external 
noise and then create an 
opposite, out-of-phase wave, 
which, in theory, cancels out 
that irritating sound. 

Pilots have worn this type 
of headphone for years, but 
they cost US$1,000 or more. 
I've tried the lower-priced 
Koss units on walks in my 
neighborhood and sitting at 
sidewalk cafes,They cut out 
half the rumble of a bus or 
the buzz of traffic, chopping 
off the low end and leaving 
only the higher frequencies. 

The high-quality head¬ 
phones can also be used to 
listen to music and audio 



Hush. 

recordings and have good 
full-frequency response. 
Nothing in the circuitry cuts 
out any of the music's low 
end, which is decent for small, 
open-ear models, and the 
highs are bright and crisp - 
but not artificially so.When 
you switch the noise unit on 
while music is playing, you'll 
notice a slight change in the 
sound - the music becomes 
somewhat lighter and airier rn 
balance, and the background 
noise recedes, even at low 
volumes.You can listen to 
recordings at a lower setting, 
protecting your ears from 
damage while protecting 
your sanity from the nonstop 
roar of a leaf blower or Other 
annoyances. - Chris Rubin 

Koss Quiet Zone 2000 Head¬ 
phones: US$199.99, Koss 
Corporation: (800) 872 5677, 
+1 (414)964 5000, on the 
Web at wivtv.icoss.com/, 
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Street Cred Contributors 

Amy Brockman (asb@purple-crayoa.medsa.mit.eduj is a graduate 
student at the MIT Media Lab, where she researches virtual commu¬ 
nities and education, 

James Flint (fimt@wired.COMk) sits on a swivel chair in the center 
of the Wired UK office. This 3&D-degree view allows him to erect 
advanced paranoiac structures at will, 

Jordan Gruber (jordan@wetl.com} r , former managing editor of 
Ghostwrites about forensic electronic evidence and is an aspiring 
enlightenment broker 

Chris Hudak |^crrnefheo^y@ooi.^:omJ , sucks at normal chess but 
enjoys a rather more violent variant called Nuclear Deterrent Chess. 
God help you If Chris gets you on a pool table. 

Richard K a drey (kadrey@welUom) is the author of the Covert 
Culture Sourcebook and two novels: Metrophage and Kamikaze 
L r Amour. He has no qualifications for anything he does, 

Marc La id law is the author of Dad' s Nuke, The 37th Mandafa, and The 
Third Force: A Novel of Gadget. 

Steven Levy (steven@echonyccom) is a senior editor and a tech¬ 
nology columnist for Newsweek, He is the author of Hatters, Insanely 
Great, and Artificial Life and is at work on Crypto. 

Mitch Myers (comeback@mcs.com) is a psychologist and a freelance 
writer. He lives in Chicago and Manhattan and spends a lot of time 
on the phone. 

Nick Montfort (nmtikyborganicjiet) lives in Boston and toils in the 
graduate program at the MIT Media Lab. 

Roger Park (roger@phatbits.com) writes for Addicted to Noise, Yolk, 
and LA Weekly. He is the editor of Phatbits magazine and a hack for 
television movies. 

j, poet (poebeat^aol.com) writes for RhytfmMusic, Utne Header, and 
many other fine publications. He is looking for a cheap, noncorporate 
online service. 

Alan E, Rapp (rappa@sfgote.comj is a book publicist and pad thai 
aficionado. He sincerely believes that you have ail his best interests 
at heart. 

Chris Rubin fc0ru£?rrt@tfdtomJ is a Los Angeles-based writer who 
works out of his home and has an abnormally low threshold of 
annoyance for leaf blowers and other scourges of civilization. 

Paul Saffo (psaffo@iftf.org) is a research fellow at the Institute for 
the Future in Menlo Park, California, 

Shauna Sampson (shauna@wired.com) is assistant producer and 
resident DJ at Wired TV's The Netizen;she is known to moonlight 
as the mother of a girl named Lily. 

Steve G. Steinberg (steve@wired.coml is a computer security con¬ 
sultant in San Francisco and a contributing editor at Wired. 

James Sullivan (owon6J@a0i.c0m,? is a regular contributor to 
a whole bunch of pop culture periodicals. 

Dave Thau is a lover of dolphin-fish, director of software engineer¬ 
ing at HotWired, and one of the core trolls at Bianca Troll's Smut 
Shack (www.bianca.com/). 

Rogiervan Bake I {rogiemi@aoi.com), as anagram enthusiasts will 
note, has Brave Ink Galore. He fives in Connecticut. 

Norman Weinstein writes reviews for Wired, Pulse!, and Monitor 
Radio on NPR, He is writing a book about the physics and meta¬ 
physics of light in Frederic Church's paintings. 



"A Southern 
literary version of 

what the Sex Pistols were 
k saying in the '70s." 

I Bos Mould 

P "Powerful and 
poetic, 
universal 
k in appeal." 

"An astonishing 
^^^song writer." 
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A demonstration of the new Animation Series from PhotoDkc ,™ 

To really attract attention, add motion and sound toyour web site with animated 
GIFs and Shockwave files. Call us for your free *. Sneak. Peek' 1 Animation CD at 1800 528 3472, 
or just visit our web site. And hey, quit jumping around. People are starting to talk 


download any image anytime: www,phofodlsc.com 
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The future is 

erupting around us. 

Seize it. 


Digerati 


Encounters 

WITH THE 
Cyber Elite 




John Brockman 


JL 


"A natural salonkeeper and provocateur, 
Brockman rubs heads together until they 
produce heat and light*" 

Stewart Brand, author of The Media Lab 
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" This book will exercise both sides of your brain* An 
incredible collection of thought-provoking picture 
bites of a digital civilization*" 

Nicholas Negropcmte, author of Being Digital 



Principles of 
English Usage 
Age 
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Digital 


Edited by Constance Hale 


"I once had a friend call up and tell me, 

1 Whosis wants to talk to you about 
whatsis/ He needed this book." 

Roger Ebert, film critic for The Chicago 
Sun-Times 




You’ve heard the hype. 

M i EUED asked the experts. 
Here’s the real future. 


Brad Wieners and David Pescovitz 


Foreword by Bruce Sterling 


“ I pay attention to every one of Marshall's 
insights, no matter how implausible they 
seem at the time, because be has been 
proven right over and over again.” 

Tom Wolfe, authoT of Electric KooJ-Aid Add 
Test Si Bonfire of the Vanities 


"A splendid millennium gazetteer. It is the best 
guide of its kind that I have ever seen." 

John Naisbitt, author of Megatrends 


In bookstores 
everywhere 

Pick the brains of Hardwired authors at 

www.hardwired.com/ 

Email 

hardw ire d @ wi red. co m 


Distributed by PGW 






















net surf 


Edited by Kristin Spence 


Digital Darwinism: 

Natural Selection on the Web 

Remember sea monkeys? They came in packets like those spices for 
instant ramen noodles. Poured into a plastic aquarium and mixed with 
water, they would sprout into families of smiling, aquatic simians. At 
least that's what the ads on the back pages of comic books claimed 
While you may have lost a bit of your childhood innocence when 
you realized your little floating friends were nothing but tiny brine 
shrimp that die in a matter of days, the sea monkeys live indefinitely at 

(you may 


k2* sc/, cwru. edu/~gaun t/ja va/SeaMo nkeys/SeaMonkeys . h tml 


need Netscape 3.0).This site demonstrates a basic artificial life system, 
even though the interactive quotient is a bit low. 

Still, the above exemplifies how online a-life systems work through¬ 
out the Net.They function as virtual ponds where artificial intelligence 
thingies squirm and thrive. The educational possibilities are obvious, 
but alas: though interactivity is generally a key component to the user's 
experience of such an environment, these net.aquariums are best 
appreciated as more refined versions of sea monkeys - diversions 
from the everyday humdrum of the Web. 

Amazing Fishtank Safari 

goes a couple of steps further with a 
real-time fish-sim.On this Shockwave-generated 
site, you create your own fishies and 
release them into a tank. Watch as 
your more aggressive, carnivorous 
creations mercilessly chomp down their 
weaker brethren, it's digital Darwinism at 
its very best. 


/shock, html) 





Advancing up the evolutionary ladder of a-life sophistication, 
simulated ceils can be seen at l* T"V 

Iffiffljfffll - These loops of "cellular automata" swirl as they reproduce 
according to parameters you set, leaving multicolored trails in their 
breeding wake.The mesmerizing result is akin to watching cells under 
a microscope as they form kaleidoscopic patterns* 

Located in Hiroshima, Japan,the ALife Garden 
I^SB^HL as the name implies, develops and nurtures scores of a-life 
species.This site is a highly developed evolutionary pool harboring 
brightly colored, jellyfish-Iike creatures that evolve in real time. ALife 
Garden offers more than just elaborate, VRML-driven creatures when 
it comes to interactivity. And the results are more immediate: the 
beauty that blooms here is both serene and elegant. 

Think of The Live Artificial L ife Page j 


(www . fusebox . com/cb/aitfe. h tm t) 



as a kind of pet store where multiple 
a-life aquariums are on display for view¬ 
ing and interacting.The best spot for 
sampling a wide variety of a-life, here 
you'll find very good online versions 
of the first such computer program, 
Life; a colorful adaptation of the bio¬ 
morphs described in Richard Dawkins's 
book. The Blind Watchmaker ; an "ecol¬ 
ogy toy"featuring sharks; and a swarm 
of reproducing "boids" that look like squiggly tadpoles or sperm. 

Granted, none of these artificial life-forms are as cute and cuddly 
as their analog progenitors were purported to be, but idly watching 
these simple creatures swim, reproduce, live, and die is far more fasci¬ 
nating than staring at what look like noodle spices suspended in water. 
- Howard Wen fwen@why.net) 
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Work That Mouse! 
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Trudy, a virtual gender illusionist 

of a certain age, lives in Cyburbia, W 

And tucked in a tiny but glamorous corner of the extensive site devoted 
to Trudy's true-life adventures, you'll find the Dragmtrtr/x.The Drag matrix 
examines the male soul and assigns it a thrilling new drag-queen identity. 
Genetic females are included in the fun, too: why not adopt a Eurotrashy, 
Continental Casanova persona? 

"So many private emails have asked how to start one's life anew, how to 
taste the world of another gender, how to make cafe curtains, that I realized something had to be done - and 
fast/'Trudy says, "What, after all, is the root of identity? Your name. To alter an identity, one would start with 
a name that takes into account your deepest, darkest secrets, and general hygiene.Through some C++ magic 
and a little bit of perl for that Net touch, there emerged the Drag matrix." And the world weeps with gratitude. 


Some three decades after the d£but of the ill-fated moviegoing experience 
of'Smell-O-Vision"- a gun barrel-like device at the back of each theater 
seat released a hissing, perfumey odor (suggesting everything from ciga¬ 
rettes to roses) at key junctures in the film - the technique has now come 
full circle .,. to the Internet. At least according to a recent parody page by 
Agency.com, a New York-based Web marketing firm. 

In conjunction with their mythical 3-Viie desktop device. SmellU 
SmellMe Aroma Conferencing software, and RATML (Real Aroma Text 
Markup Language},the Agents purport to bring the added dimension 

of real-time smell to the Web. 


According to their Developers'Corner, the three-part hex code within RATML can accu¬ 
rately re-create any and all olfactory experiences (from wet sheep to buttered popcorn) 
via three primary desktop scents - a variation on the standard RGB color specifiers within 
HTML. And with the added fine-tuning attributes of Decay Intensity, and Refresh [similar 
to client pull), there's supposedly considerable olfactory subtlety possible. 

And who knows. To day's parody could always turn out to be tomorrow's killer app. 

We may soon be asking ourselves: Is it real H or is it ReaiAromaJ 


Stare Master 


Multimedia producer Kenn Kilgore is no stranger to 3-D images and 
animation spectacles. At 3D Graphics by Kenn, you can link to a classic 

3-D gallery, samples of his inter- 
active animation, QTVR, and a 
listing of cool related treats [one 
endorsed by Kai Krause). Install 
the MovieStar! plug-in and see 
examples of Kilgore's work that 
utilize such rende ri ng tools as 
lnfim-0, MacRenderman,and 
Ray Dream Designer. Warning: 
the movies can take a white to 
download. 


www* da talo un g e, co m/tru dy/q uiz/in dex* html 


www.realQroftta.cam/ 


users . aoL com/kenkdgore/index . h tml , 















































With Calvin and Hobbes and The Far Side retired 
from the comics page, the only strip worth read¬ 
ing is Bill Amend'* Inventive and insightful FoxTrot. Unfortunately, even many large newspapers don't 
carry the adventures of the funniest family this side of the Simpsons. 

Don't despair: the comic - along with Garfield f Bizarro , Doonesbury , the retired Calvin , and others - 

is online at the UExpress Comics Page. New strips 
are posted daily (following a two-week delay) 
alongside an archive that dates back 14 days. 

The site also has the usual nonsense: FAQs, bios, 
a marketplace, even a downloadable Joust-like 
game for the Mac called Slug-Man that's based 
on a comic book drawn by Jason Fox in FoxTrot. 

Your computer may not hang on the fridge too 
well, but that's why we have printers. 





w w w. in t er n e t-n o w. com /1 
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When the World Wide Web 
Ain't Enough 

Long load times,"404" warnings, slow net¬ 
work connections... it's no secret that Web 
use has exploded. But there are many hidden 
benefits. Heavy traffic on the Web means 
lighter traffic - and quicker connections - to 
informative neighborhoods of the Internet 
that many people ignore: FTP sites, gopher 
holes, telnet areas, and Usenet newsgroups. 
What these regions lack in flash, they make 
up for in substance, offering downloadable 
goodies, tons of information, real-time multi¬ 
user games, and discussions on every subject 
under the sun. Unfortunately, many search 
engines do not account for them, and locating 
directories can be difficult. 

Enter internet-nowl Using an accessible, 
color-coded menubar, internet-nowl sports 
direct links to "the rest of the Net,"making 
surfing from Usenet to gopher holes as easy 
as ABC (or even FTP). With an alphabetized 
index just a click away, you can always find 
what you're looking for. Do yourself a favor: 
check out the rest of the Internet - now! 


Random Sound Byte o'the Month 
1 Check out this 1 -gigahertz UK chiller; 


ww w . comp it link. co. u k/~m o difte d 
/autowbl 3.htm 



Thanks to the _ 

Wired 5.02 Surf Team 

Marjorie tngall snarly@cyborganic.com 
Steve Meioan meloan@aimnet.com 
Brent Sampson brents@rmii.com 
Paul Semel beerhound@aoicom 
Mark Smalley mcsusa@midcoastcom 
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THE NETIZEN 

eo should do HDTV” he says, “you have 
to ask why in god’s name they would ever 
waste digital capacity on it - in which case 
the whole future of HDTV would be jeop¬ 
ardized ” 

There was one little snag in the broad¬ 
casters' scenario: any new channels would 
have to be supported by 
extra advertising. “We at 
Fox have articulated 
dreams about deploying 
multiple channels or pro¬ 
gramming” Rupert Mur¬ 
doch said in April 1996. 

Rut, he said, “there is no 
evidence that sufficient 
advertising revenues exist 
to support these dreams” 

Well, all right! Forget 
advertising! Why not 
charge subscription fees 
for additional, compressed 
NTSC channels? 

There's something 
shocking about this concept. After all. 
broadcast TV has always been free, and 
broadcasters are expected to honor that 
inconvenient tittle obligation to serve the 
public interest. But Congress has never 
passed a law to stop TV stations from 
charging for programs, and Reed Hundl 
didn't see any problem in this, either. “If a 
broadcaster wanted to multicast five chan¬ 
nels with one license ” he said in the same 
New York speech, “would we care if four 
were subscription channels?... Would 
there be anything wrong with that?” 

Finel In that case, why not allow broad¬ 
casters to go beyond TV altogether? As 
one of them phrased it with poli te, euphe¬ 
mistic understatement, “If we do go 
digital, we should be able to offer other 
services” 

Other services? What could that possibly 
mean? Well, a TV station could fulfill its 
minimum “social responsibility” by con¬ 
tinuing to transmit one free channel in 
digitized, compressed NTSC, and then ll 
could use the remaining spare bandwidth 
to sell local paging, or stock quotes, or 
even software that it could distribute to 
computers fitted with digital antennas. 

Hundt did mildly suggest that if broad¬ 
casters wanted to do this kind of thing 


using the new bandwidth that was loaned 
to them for a transition to HDTV, maybe 
they shouldn't get it as a loan after all. 
Maybe they ought to pay for it. In fact, if 
HDTV wasn’t going to happen, maybe the 
whole upper UHF spectrum should be 
auctioned, as consumer groups suggested. 

As a matter of principle, though, he saw 
nothing wrong with broadcasters sub¬ 
dividing their original 
ration of radio-spectrum 
real estate. If they could 
find a way to make huge, 
unprecedented profits by 
compressing old-style NTSC 
and selling pay sendees 
on the side, they should be 
free to go right ahead. 

Why was he being so 
obliging? For that matter, 
why hadn’t Congress worded 
its instructions to the FCC 
so that broadcasters would 
be forced to transmit better 
pictures, which was obvi¬ 
ously the original idea? 

The answer lies in the traditional rela¬ 
tionship between Congress and broadcast¬ 
ers, broadcasters and the FCC, and the 
FCC and Congress. 

!News coverage on net- 

WOrkS and local television stations can 
make or break a political career - and 
legislators are aware of this. It’s no sur¬ 
prise, then, that some sources at the FCC 
speak privaLely and derisively about the 
“craven attitude” of Congress toward the 
broadcasting industry. To take just one 
example of Congress caving in to broad¬ 
casters' demands, consider the federal law 
that forces every cable company to carry 
all nationally broadcast network program¬ 
ming as a free service. 

On the other hand, broadcasters are 
highly motivated to get along with the FCC 
because it has such power over them. This 
seems to leave the FCC in a position of 
unchallenged authority, except that its 
commissioners and chair are hired {and 
can be fired) by the president of the Unit¬ 
ed States and must do whatever Congress 
says. This gives them an incentive to 
maintain good relations with their friends 


HDTV isn't good business 
for broadcasters. They'd 
be crazy to spend money 
on display quality when 
they can exploit captive 
viewers with low-res 
video that uses as little 
bandwidth as possible. 


on Capitol Hill, 

Finally, FCC officials have a deep-seated 
desire to avoid annoying their friends in 
industry, which is natural enough when 
you realize that many former top-level 
officials have moved into jobs in the pri¬ 
vate sector. In the harsh estimation of one 
university historian who specializes in 
media studies, today’s FCC commissioners 
“are a bunch of spineless weasels more 
under the thumb of industry than at any 
time in iheir history,” 

Add it all up and you have a tangled 
mess of codependency in which everyone 
wants to be nice to everyone else. Small 
wonder, then, that the FCC has sat on its 
hands while the kids at the birthday party 
come up with increasingly far-fetched, 
greedy strategies Lo grab more than their 
share of cake. 

13 ack in 1993, the fcc tow 

a so-called Grand AJliance of industry 
heavyweights to reach a compromise and 
agree on a format Tor IIDTV. The alliance 
then consisted of AT&T, General Instru¬ 
ment MIT, Philips, Thomson (which now 
owns RCA), the David Saruoff Research 
Center, and Zenith. 

On November 28,1995, after more than 
two years of bickering and deliberation, 
the Grand Alliance delivered its verdict: 
it couldn’t agree on a single standard. 
Instead, iL proposed 18 different standards. 
Broadcasters would be Tree to choose from 
among these options, and TV manufactur¬ 
ers would have to design hardware that 
would be compatible with all of them. 
Moreover, one of the formats wasn’t higb- 
definition at all: it was plain old NTSC, 
digitized and compressed, just the way 
broadcasters wanted it, so Ihey could free 
up most of their band width for those 
excitingly lucrative “other services.” 

The Grand Alliance actually claimed 
this was all in the public interest Their 
multiple formats allowed three levels of 
resolution: 64Q-by-480, i,28G-by-720, and 
l,920-by-l,080 pixels. There would be 
two aspect ratios: the old 4:3 picture and 
a new 16:9 wide-screen option. This way, 
viewers could have a small, cheap, low- 
resolution, squarish-screened TV in the 
kitchen and a big, expensive, high-resolu- 
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tion, wide-screened console in the living 
room. Each unit would be able to convert 
any of the 18 formats to its own display 
mode, using a special chipset; and for a 
suitable price, Grand Alliance members 
would be happy to license Lhis chipset to 
other manufacturers - such as the Japan¬ 
ese, for instance. 

Clearly, this chipset would inflaLe the 
cost of television receivers, so the small, 
cheap TV in the kitchen wouldn’t really 
be so cheap after all. But the broadcasters 
were highly influential, and the FCC 
wasn't going to stand in their way, so mul¬ 
tiple formats were the only possible com¬ 
promise. 

The Grand Alliance plan did have one 
virtue. By bribing all the kids with double 
helpings of cake, it finally stopped their 
squabbling. Yet there was one last, unex¬ 
pected problem: a new bunch of gate¬ 
crashers suddenly arrived at the party 
screaming, “We want some cake, too!” 

These newcomers included Apple, 
Compaq, Intel, Microsoft, Hewlett- 
Packard, Silicon Graphics, Oracle, arid 
Tandem. They called themselves the 
Computer Industry Coalition on Advanced 
Television Service (C1CATS). and ihey hated 
the Grand Alliance plan because, they 
said, it ignored the future of television. 

Ten years from now, video will be dis¬ 
seminated via the Net like any other form 
of data. Therefore - obviously! - digital 
TV should he compatible with the video 
format that is already being used on com¬ 
puter monitors. You'd think that one of 
the 18 formats proposed by the Grand 
Alliance would have satisfied this need, 
but according to C1CATS, it just wasn’t so. 
Their argument was complicated, but one 
word kept recurring: interlace. 

If a picture flashes more slowly than 
around 50 limes per second, the human 
eye can see il flickering. Movies are shot 
at only 24 frames per second, but when 
we view them in a theater, each frame is 
flashed onto the screen two or three times 
to minimize the flicker effect. 

NTSC television uses its own methods to 
suppress flicker. In the first one-sixtieth 
of a second, all the odd-numbered lines of 
the 525-line picture are transmitted. In 
the second one-sixtieth of a second, all the 


even lines are transmitted - and the 
screen glows persistently enough that 
the odd lines are still illuminated while 
the even lines are inserted between them. 

This is known as interlacing. 

Why not transmit the whole picture 
every one-sixtieth of a second, instead of 
just half of it? Because when the NTSC 
format was developed in the 1940s, half a 
picture was the most that could he sent in 
one-sixtielh of a second within the avail¬ 
able bandwidth. 

Unfortunately, interlacing creates some 
ugly visual defects. Consider a live trans¬ 
mission of a football zipping across the 
screen. During the first one-sixtieth of a 
second, the odd-numbered scan lines 
show the ball on the left. By the next one- 
sixtieth of a second, the ball has moved, 
and the even-numbered scan lines show 
il in the middle of the screen. The odd- 
numbered lines are still visible, so we see 
the ball in two places at once. This gener¬ 
ally means that fast-moving objects seem 
smeared or fuzzy in an interlaced display. 
It also means that if you do a freeze-frame, 
or if you save a video image as a still 
picture, objects that were in motion will 
appear extremely blurred. 

Interlaced video also 
runs into trouble display¬ 
ing thin horizontal 
shapes. If the shape is so 
thin that it coincides with 
only one of the 525 scan 
lines, it will appear only 
in alternating frames, 
causing it to flash visibly 
30 times a second. To 
suppress this effect, TV 
cameras automatically 
thicken any horizontal 
shape so it will cover at 
least two vScan lines* This 
of course reduces the 
amount of detail that the 
picture can display. 

New problems occur when an 
interlaced picture is digitized and com¬ 
pressed. Compression schemes such as 
MPEG work by sampling a picture and 
simplifying it - but an interlaced trans¬ 
mission sends only half the picture at 
a time. If each half is separately com¬ 
pressed, they may not be a perfect match 
after they are decompressed by the TV 


receiver at the receiving end. 

Interlaced displays were abandoned by 
the computer industry years ago, when 
users started demanding high-quality 
graphics featuring fine lines and minimal 
flicker. All computer monitors now gener¬ 
ate a complete picture every one-sixtieth 
of a second, (In Europe, for historical rea¬ 
sons, the standard is every one-fiftieth of a 
second.) When video is created this w r ay, 
it’s known as noninterlaced or progressive 
scan, meaning that each whole frame is 
drawn on the screen progressively from 
lop to bottom without skipping any lines. 

During 1996, according to the Con¬ 
sumer Electronics Manufacturers Associa¬ 
tion, about 9.4 million progressive-scan 
computer monitors were retailed to con¬ 
sumers in the United States (nol counting 
sales to businesses). By comparison, about 
22,4 million interlaced color TV sets were 
shipped to dealers (not including projection 
TVs), Noninterlaced monitors still lag 
television sets in market penetration, but 
they're dearly gaining ground, and it 
seems foolish to ignore their importance 
as a display medium. With I his in mind. 

Cl CATS said it w r as time to junk interlac¬ 
ing, Why not get rid of this cheesy cost- 

cutting practice once and for 
all, in the interests of true 
compatibility? 

“We goE involved in the 
debate over digital TV 
because we didn't think the 
standard met the needs of the 
computer industry or the 
c o ns tun e r," says Joseph 
Tasker, vice president for 
federal government affairs 
at Compaq, a C1CATS mem¬ 
ber. “We can do a lot better 
without imposing the cost 
of building a receiver that is 
capable of converting so 
many formats:* (Meaning, 
the multiple formats proposed by the 
Grand Alliance.) 

The Grand Alliance violently disagreed 
with such arguments. Some of its members 
claimed that consumers would never 
w r atch TV on computer monitors, simply 
because the screens are loo small. A 
formal statement from Zenith accused 
Cl CATS of maki ng “unsubstantiated and 
dubious technical claims” and con- isa ► 


The FCC has done almost 
as little to revolutionize 
television as the pope 
has done to promote 
birth control. If you 
think the TV industry is 
gearing up for HDTV, 
expect disappointment. 


DbB 
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* is? demned the CICATS proposal as “a 
last-minute attempt to derail this nine- 
year process for its own self interests ” 

Weil, certainly the computer industry 
had its own interests in mind. It believed 
that people would want to watch TV on 
computer monitors, and it hoped to 
benefit. It also liked the idea 
of transmitting computer 
graphics via TV. This simple 
desire to meet consumer 
demand surely seemed 
reasonable, especially com¬ 
pared with broadcasters' 
yearning to exploit their 
free spectrum with “other 
services.* 

But if CICATS had its way 
on the interlace issue, there 
would be Jess room for those 
services. A progressively 
scanned picture will always 
contain twice as much data 
as the same picture trans¬ 
mitted in interlaced mode. Therefore, it 
will always require twice as much band¬ 
width, This is true even if both pictures 
are compressed. Clearly, if a TV station 
owner wants to free up as much “spare* 
bandwidth as possible, he won’t transmit 
a high-quality, high-capacity progressive 
scan. He’ll stick with the low-quality inter¬ 
laced mode while claiming that no one 
can tel! the difference. 

C ICATS saw that if interlacing was per¬ 
mitted, broadcasters would always be 
templed to use it. Therefore, the coalition 
was in no mood to compromise. “The path 
to progressive scan means not letting 
interlaced into the broadcast system in the 
first place,* says Compaq's Joseph Tasker. 
“Once you let it in, it will be extremely 
difficult to get it out” 

In fact, CICATS wanted to get rid of all 
the Grand Alliance formats, and it pro¬ 
posed its own flavor of HDTV instead. The 
old 4:3 aspect ratio would be eliminated, 
and the previously proposed 16:9 ratio 
would be expanded Lo 2:1 Lo make it suit¬ 
able for CinemaScope movies. Images 
would be encoded using a system similar 
to Kodak photo-CDs. A low-resolution 
“base layer” image of 1,024-by-512 pixels 
would be broadcast for cheap, low-quality 


receivers along with extra information to 
tell higher-quality TVs how to enhance 
the “base layer” to create a superb igh-res 
2,048-by-1,024 HDTV picture. This system 
w r ould enable easy upgrades, because the 
base layer of data would al ways stay the 
same while the fine-detail data could be 
enhanced to the limits of future technology. 
Best of all, by eliminating the 18 Grand 
Alliance formats, CICATS 
would also eliminate the 
expensive format-conver¬ 
sion chipset. Cheap 
low-res TVs really could 
be cheap after all. 

Broadcasters were 
appalled. The “base layer* 
of a CICATS picture was 
one indivisible package 
that would occupy an 
entire 6-MHz channel. 
Every other format would 
be eliminated - including 
dear old NTSC! There’d be 
no room at all for “other 
services.” TV station own¬ 
ers would be forced to do just one thing, 
and il was the one thing they didn’t want 
to do. They would have to transmit HDTV. 

Did the FCC take a side in this final 
standards battle? Not at all; the new kids 
were just as welcome at the birthday party 
as the kids w ho had been there originally, 
and if they wanted to promote their own 
plans for grabbing more cake, they should 
go right ahead. Chairman Hundt, who has 
a well-known weakness for jaunts outside 
Washington, made personal visits to Bill 
Gates and Steven Spielberg just so he 
could hear them tell him why CICATS was 
such a cool concept. Meanwhile, in public 
statements, he remained noncommittal on 
the formats issue. 

Wasn't there something a little odd 
about this? If the FCC wasn’t willing to 
mediate - if it wouldn't endorse one format 
over another or do anything to expedite 
the decision making process - then what 
was it good for? 

One word: content. 

R.eed Hundt gives wonderful 

speeches. They're witty and charming, 
and they send corporations a message lhaL 


they love to hear: that government 
shouldn’t stand in the way of the free mar¬ 
ket. And yet, there are some areas where 
Hundt appears to assume that regulation 
is essential. On a talk-radio show, when 
a listener asked him how she could com¬ 
plain about TV programs that she found 
offensive, he told her there was going to 
be a toll-free hotline. Just dial 1-800- 
CALL-FCG. 

Hundt may not have been totally serious 
(the 800 number has never been imple¬ 
mented), but the FCC has been deeply 
serious about prohibiting indecent speech 
on radio and TV. 

WFMU is a small, progressive college 
radio station in East Orange, New Jersey. 

It almost had its license yanked when one 
of its disc jockeys played some off-color 
records, Howard Stern is a notorious talk- 
radio personality. His employers, Infinity 
Broadcasting, paid a levy of $1*7 million 
when Stem persisted in using indecent 
speech on his show. 

AH radio stations are painfully aware 
that they face severe penalties if they 
violate FCC guidelines. And the FCC goes 
even further, “discouraging” material that 
il happens Lo disapprove of (such as liquor 
ads on TV) even when this content violates 
no state or federal laws and is protected 
by the First Amendment, 

This heavy-handed behavior may seem 
to violate the no-hassles relationship 
between the government, the FCC, and 
the broadcasting industry, bulon closer 
inspection it poses no problems. Broad¬ 
casters, after all, don’t have to use four- 
letter words on the air in order to make 
money. In fact, since the indecency ban 
affects them equally, it doesn’t diminish 
anyone's market share. Thus, the FCC can 
look as if it's doing something useful with¬ 
out hurling broadcasters in the area they 
care most about: profit. The FCC is more 
cautious about telling stations what they 
must broadcast. Still, it had to placate 
consumer groups about the loan of new 
channels, so Heed Hundt suggested, in an 
apologetic tone, that each broadcaster 
should have to devote a minimum number 
of hours a week to educational children's 
programs, plus free prime time for politi¬ 
cal candidates during the election season. 

Where else have we seen this paradoxi¬ 
cal mix of conservative free-market 


Imagine a landlord sub¬ 
dividing a house into six 
apartments, charging six 
times more rent, and 
getting an exemption 
from real estate taxes. 
That's what's happening 
with public airwaves. 
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rhetoric and social engineering? The 
name Bill Clinton may come Lo mind, and 
- surprise! - there just happens to he a 
framed letter from Clinton on the wall 
of the waiting room outside Hundt’s office, 
emphasizing that educational program¬ 
ming should be a high priority for all 
broadcasters. 

Hundt was appointed by Clinton. (He 
attended St A1ban’s School in Washing¬ 
ton, DC, with Al Gore, and he met Bill and 
Hillary at Yale Law School.) Does Hundt 
really believe his own speeches, or is he 
a high-class ventriloquist act with Clinton 
doing the talking? To find out, 1 visited 
him at the FCC. 

He’s a handsome, charming man, with 
a youthful grin and a full head of thick 
black hair. lie gave me a firm handshake 
arid a warm smile as he welcomed me to 
a huge office where a conference table 
stands beneath an American flag that covers 
an entire wall. BuL as he started talking, 

I realized that the no-bullshit rhetoric of 
his speeches is misleading. 1 found myself 
dealing with a seasoned political animal 
no different from any legislator parrying 
questions on Meet the Press or Face the 
Nation*. Ultimately, he projected as much 
sincerity as a photocopy machine sales¬ 
man. He also minimized my opportunity 
to ask questions with the time-honored 
tactic of giving very Long answers. 

I began by asking how much airtime he 
would demand for public services, Hundt 
spent a good five minutes reflecting lyri¬ 
cally on the vital importance of broadcast¬ 
ing as a national resource. Finally, he 
said, “Broadcasting licenses are granted in 
return for delivering free TV for the public 
good. Digital TV licenses should perpetuate 
that idea; it is a wise idea to guarantee 
that certain dimensions of the public good 
be served . Children’s programming, and 
free time for political broadcasting - 
perhaps 5 percent of airtime - could be 
devoted to those purposes” 

And where did he stand on the interlace 
question? This provoked an even longer 
stream of eloquent waffle. The closest 
l could get to a definitive statement was 
when he told me that “for broadcasters to 
take the interlaced idea and add it to high 
definition is to make a unique product. 


but maybe in Lhe same way as the pressure 
cooker - everybody said it was going to 
sell like hot cakes, but it didn’t.* Did this 
mean he was actually leaning toward the 
Cl CATS standard? He was reluctant to be 
more specific. But he seemed enamored of 
the computer industry; and he referred to 
Bill Gates as a “genius” 

Turning to HDTV, would he really not 
require broadcasters to transmit high- 
definition pictures? Would he allow them, 
instead, to transmit the same old NTSC 
programs in compressed, digitized form, 
letting them sell “other services” on Lhe 
side, demanding nothing in return, even 
though the spectrum could be worth bil¬ 
lions of dollars? 

Hunt responded by asking a question: 
“How much broadcast TV is enough?” He 
talked around this point for a long while, 
then finished with a fairly clear state¬ 
ment: “Let’s tell the broadcasters to give 
us as much free digital TV as they give us 
analog TV today. An equal number of 
channels. Beyond that, let’s allow them lo 
use the digital bits for whatever they 
want, including sending software applica¬ 
tion packages over the air to PCs with 
digital antennas, some subscription services 
so that digital broadcasters can have a 
revenue stream, and 
multichannel packages 
til at compete with cable 
and satellite digital.” 

But wail, if broadcasters 
are free to cram all these 
moneymaking schemes 
into a traditional 6-MHz 
channel, there will be no 
room left for an HDTV 
signal. Won’t this mean 
the death of HDTV? 

Hundt shrugged and 
gave me his synthetically 
charming smile. f Tm 
hard-pressed to say who 
in America is waiting to 
buy a $3,000 home theater all geared up 
to watch nothing. Cable doesn’t want to 
deliver to it, satellites don’t want to deliv¬ 
er to it. Why this is a good business plan 
for broadcasters is a mystery* 

Well, HDTV isn't a good business plan 
for broadcasters so long as they retain 
their gover n m en t-s p o n so re d m o n opo I y. 
They’d be crazy to spend money on fantastic 


display quality when they can simply 
exploit a captive audience with low-qual¬ 
ity video that uses as little bandwidth as 
possible. 

I left Hundt’s office with the clear 
impression that he had no interest what¬ 
soever in mandating a better TV picture. 
This was confirmed in November 1996 
when Hundt talked to journalists and stated 
flatly that the FCC would not promote 
HDTV in any way. 

COUrSe, Hundt does not 
control lhe FCC; there arc four commis¬ 
sioners, each with a vote equal lo his, and 
not all of them share his enthusiasm for 
procrastination. Earlier in November, 
commissioner Susan Ness demanded that 
broadcasters, manufacturers, and the 
computer industry reach a final, definitive 
agreement before the end of the month. 
Suddenly it seemed as if a definitive stan¬ 
dard might be set after all. 

But when the result was announced on 
November 25, it was a had joke. There w as 
still no way to get everyone to agree even 
on a range of standards, and the FCC still 
wasn’t willing to intervene - so it simply 
gave up and freed the broad¬ 
casters and the computer 
industry to go their separate 
w r ays. They could use the 
Grand Alliance formats, or 
they could even invent new 
ones. 

One basic requirement 
w r as imposed, defining low- 
level data packets in the 
bitstream. But broadcasters 
would be free to use these 
packets to send anything at 
all, including text or com¬ 
puter data. In the words of 
the agreement, it “provides 
for extensibility of services,” 

The implications should be obvious. If 
broadcasters feel a strange philanthropic 
need to devote their entire bandwidth to 
HDTV, well, they can still do that. On the 
other hand, if they feel at all tempted 
by an unprecedented opportunity to reap 
huge amounts of money by marketing 
“other services” in conjunction with 
digitized NTSC - well, they can do iso ► 


If broadcasters want to 
carve up their original 
ratio of spectrum real 
estate, it's fine by Reed 
Hundt."Let's allow them 
to use the digital bits 
for sending whatever 
they want/' he says. 


nao 
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-<i89 that, too. 

Which will they choose? Ai this point it 
looks like RIP, HDTV, 

In the end, only one question really 
matters: What are we missing? 

Maybe HDTV isn’t realty such a big deal. 
Alter all, do we need twice the resolution 
and a wide-screen aspect ratio to watch 
reruns of Married ... With Children or 
The Simpsons? 

Of course not, but so long as we’re stuck 
with quaint old NTSC color, it’s hard for 
television to offer us better programming. 
“You shoot pictures for the display,” says 
Andrew Lippman at the Media Lab. “This 
means that with the exception of news 
and sports, you shoot close-ups for televi¬ 
sion ” Even serious movies are created 
differently when they’re made for TV, 
Directors avoid long shots and subtle com¬ 
positions because video can’t resolve fine 
detail. There’s a general principle here: if 
you have a poor-quality output device (in 
this case, a television set), no one’s going 
to waste time creating high-quality input 
On the other hand, if the output device 
improves, there’s a new incentive to create 
better material for it. 

Perhaps it’s hard to 
believe that a better TV 
picture could encourage 
better programming. Rut 
consider the case of FM 
radio. So long as AM ruled, 
almost everyone tolerated 
the sound quality of 1950s 
don-wop music. High 
Fidelity was a luxury 
reserved for an 6Jite 
minority of eccentric 
fanatics who owned mas¬ 
sive stereo systems that 
cost almost as much as a 
new automobile. Then FM 
opened a new conduit 
between popular artists and consumers. 
Suddenly, everyone could hear music with 
a full dynamic range, and musicians took 
advantage of this. Studios that had done 
everything on a single track in a single 
take started installing 32-track mixing 
consoles with Dolby noise reduction. 

Today wc take CD-quality sound for granted, 
but the transition to it would have dragged 


on much longer if FM hadn’t helped to 
educate public taste, creating a demand 
for high fidelity that record companies 
were forced to satisfy. 

In television this kind of upgrade never 
occurred, and some broadcasters claim 
it has never been necessary. Stanley 
Hubbard is chair, president, and CEO of 
Hubbard Broadcasting, which operates a 
Minneapolis TV station that was founded 
by his father. In 1981, Hubbard embarked 
on a grand ambition: he received the first 
license for a direct-broadcast satellite 
(DBS), which he saw as “a chance to go 
around the [network] gatekeepers, directly 
to the people " He raised $140 million, 
launched his satellite, entered into a part¬ 
nership with DirecTV, and started his 
service in 1994. Two years later, it had 
reached nearly 2 million dish owners, 
Hubbard is a visionary; he succeeded with 
DBS because he saw its potential far 
ahead of his competitors. Yet when I spoke 
to him in mid-1996, his vision became 
strangely myopic as he contemplated 
HDTV. “I’ve come to the conclusion con¬ 
sumers aren’t going to spend their money 
on it,” he told me. “People watch programs, 
not pictures. Once the picture quality 
reaches a point that’s satisfactory, they 
don’t care ” 

You hear the same story 
from people in the cable 
industry. Bob Van Orden is 
business director of digital 
video systems at Scientific 
Atlanta, which makes set¬ 
top decoder boxes, “People 
care about the show, not the 
shape oT the screen,” he 
says, “For years everyone 
pul up with black-and-white 
TV, then poor-quality color, 
just because the program¬ 
ming was interesting.” 

On the other hand, 
according to television man¬ 
ufacturers, when viewers are allowed to 
see something better, they do want it. 
Bruce Allan of Thomson Consumer Elec¬ 
tronics describes focus groups where people 
compared highest-quality digitized NTSC 
with true HDTV, “Consumers very 
definitely can see the difference ” says 
Allan, “and a portion of them indicated 
they would pay a premium for it, I can’t 


FCC officials have a deep 
seated desire to avoid 
annoying their friends 
in the industry, natural 
enough when you con¬ 
sider how many of them 
land jobs at companies 
they once regulated. 


le!l you the exact number, because it’s 
proprietary information. But it was a 
significant number, a high percentage - 
sufficient to encourage us to make HDTV 
sets.” In fact, Thomson believes con¬ 
sumers would be willing to pay $1,000 
to $1,500 extra for an HDTV receiver. 

Who s correcl ? ah the 

players have powerful vested interests, 
and as I gathered their statements, I real¬ 
ized that none of them could be trusted. 
Therefore, 1 had to see for myself. 

Hubbard told me forcefully that the 
NTSC picture that he transmits via satellite 
is so clean, so much better than NTSC 
transmitted via cable, there's no need for 
HDTV. 

To verify this l had to go only as far as 
Circuit City. There I found a scl displaying 
a picture of a live baseball game that the 
salesman assured me was coining in via 
DBS. The quality was extremely disap¬ 
pointing. There were blatant artifacts: 
black lines, for instance, around any 
bright object with a neutral background. 
Could the antenna be out of adjustment? 
Unlikely; a digital transmission doesn’t 
allow any fine-tuning, just as a CD player 
doesn’t allow you to adjust I he tracking. 
The bit stream either comes through 
intact, or you lose the picture entirely. 

My next stop was Cambridge, Massa¬ 
chusetts, where Polaroid Corporation lias 
built the world’s first and only progres¬ 
sive-scan HDTV camera. Polaroid is not 
thriving; its operating profit has declined 
in an almost straight line from more than 
14 percent of sales in 1989 to 4 percent in 
1995. There have been some excellent new 
Polaroid products in the graphic arts field, 
including a fine digital still camera and 
a fast, affordable color-slide scanner. But 
the company clearly needs a boost from 
a new product, so 1 braced myself for an 
onslaught of HDTV hype. 

It never happened. There’s a laid-back, 
folksy charm to the offices, which have a 
’60s look. 1 felt as if I were visiting a family 
business as I chatted with Stuart Spitzer, 
the mild-mannered, gray-haired leader 
of the linage Sensor Technology Division. 
Spitzer maintained a deeply serious style, 
leavened by a Snoopy logo embroidered 
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on the pocket of his denim shin. 

He emphasized the advantages of 
progressive scan - “you could be sitting 
a l home, capture a Freeze-frame, and pul 
iL through Photoshop without any format 
conversion to degrade the quality” - and 
he pointed out that white the Polaroid 
camera conforms with one of the Grand 
Alliance formats, it also has the same 
pixel rate as Japanese HDTV, so a Sony 
high-definition tape deck can store the 
data. 

Then he took me to a room down the 
hall. I walked in and saw two monitors, 
one an expensive special-purpose unit 
with a 16:9 aspect ratio, the other an HP 
A4033, a 20-inch multisync computer 
monitor with a street price of around 
$2,000. The pictures were virtually iden¬ 
tical, and they were simply beautiful. 

James Toker, a big, shy man who helped 
develop Polaroid’s image sensors, focused 
the camera on various still-life objects - 
from stuffed toys to a table setting- 
chosen for their high detail, saturated 
color, and wide variations in brightness* 

In every case, the camera generated a 
picture that looked like a museum-quality 
photograph, with soft, subtle, lifelike color 
tones, razor-sharp detail, no distortion, 
no scan lines, no flicker, no blurring, no 
blemishes of any kind, HDTV is so far 
beyond television as we know it, It doesn’t 
look like television. The Polaroid camera 
has a resolution of just l,280-by-720, but 
still it’s a picture suitable for framing. 

Pd certainly pay money to watch my 
favorite movies in this quality, in the 
correct wide-screen formal, in definition 
fine enough to show the grain of the origi¬ 
nal film slock. It angers me to think that 
I might have this option right now, on my 
existing computer monitor, ir the FCC had 
taken action a couple oTyears ago and sei 
a standard that would have given hard¬ 
ware manufacturers the necessary assur¬ 
ance to slarl building new-generation 
cameras and VCRs. 

Instead, like everyone else in America, 
Pm still watching movies that are chopped 
to fit the wrong aspect ratio in a crappy 
color format that hasn't been upgraded for 
more than 40 years. A sizable portion of 
the picture is lost in overscan (usually we 


see only about 480 of the 525 lines), 
there’s Lousy detail, and the picture is 
riddled with annoying artifacts. 

Pm stuck with this ancient system 
because Congress and the FCC have main¬ 
tained absolute power over the airwaves 
while refusing to exercise that power in 
any way that broadcasters might dislike. 

George Ileyworth of the Progress and 
Freedom Foundation has 
suggested that the FCC 
should be totally disman¬ 
tled and all the broadcast 
spectrum should be sold to 
private bidders. This 
sounds drastic, but deregu¬ 
lation certainly would crack 
open the broadcasting car¬ 
tel. A massive auction of 
commercial spectrum 
would turn television into 
a truly competitive, con¬ 
sumer-driven industry like 
telecommunications. So 
long as broadcasting is pro¬ 
tected from the free market 
by legislators who depend on TV to get 
themselves reelected, Congress will 
continue giving broadcasters special treat¬ 
ment and Favors, and consumers will 
su ffer. 

Note that Keyworth’s plan is a genuine 
free-market solution, very different from 
the rhetoric in llundt’s speeches. True, the 
FCC has freed broadcasters to use any 
format they like; but because television is 
open only to a limited number of players, 
there cannot be the kind of competition 
that we’ve seen in the computer industry, 
where even a giant like Microsoft can feel 
threatened by a newcomer tike Netscape. 

Under its government-sponsored system, 
the broadcast industry has become so 
comfortable and complacent, as Andrew 
Uppman puts it, “its idea of a major 
innovation is the mmiseries ” Clearly, it’s 
overdue for a shake-up. Yet genuine 
deregulation would disrupt the cozy 
codependence that has existed for decades 
between broadcasters and Congress, and 
Congress and the FCC, and the FCC and 
broadcasters. For this reason, it's unlikely 
to happen, and there's only one real hope 
for big changes in television: the Net. 

Sooner or later the Internet will permit 
high-resolution video, and online band¬ 


width should become inexpensive enough 
to allow cheap transmission of high- 
definition pictures. This will open up a 
truly free market instead of a government- 
sponsored cartel. 

On the other hand, the broadcasting 
ind ustry has gradually become aware of 
this ominous prospect. Its trade book. 
Broadcasting & Cable , put it this way in 
a recent editorial: “The 
Internet is in the process 
of creating a giant interna¬ 
tional digital TV medium 
from which broadcasters 
dare not be excluded.” 

And if they don’t want 
to be excluded, they’ll feel 
a natural need to start 
lobbying for government 
regulations to favor them. 

In the meantime, wcTI 
continue receiving televi¬ 
sion from the same sources 
that supply us today: cable, 
satellite, and local stations. 
Will none of these media 
offer belter picture quality? 

The situation is not totally hopeless. 

NBC claims it will start transmitting 
IIDTV to enhance its product in competition 
with cable and DBS. But NBC can't force 
its affiliates to upgrade their equipment, 
and they have an obvious motive to stick 
w r ith NTSC. Likewise, cable companies 
and DBS are less than thrilled by the idea 
of high-definition pictures that will lake 
two or three limes as much capacity as 
regular pictures while generating no extra 
revenue. 

We’ll certainly see digitized NTSC, 
because this is the option that frees up the 
maximum amount of “spare” spectrum for 
broadcasters. By mid-1998 we’ll see TV 
sets that can display digitized versions of 
the same old picture, but true wide-screen 
HDTV will almost certainly remain a 
high-cost option for technophiles, like 
high-fidelity sound back in the 1950s, 
before the era of FM radio, IT hardly any¬ 
one can receive a high-definition picture, 
why should people buy expensive wide¬ 
screen sets to receive it? And if there are 
hardly any w r ide-screen sets out there, 
wdiy should manufacturers start market¬ 
ing high-definition VCRs? 

If that sounds discouraging, \92 ► 


It's not too late. Congress 
has been known to bend 
to publicopinion.lt 
reserves the right to 
stage a new debate on 
digital television and 
alter its previous policy 
at any time. 
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* 191 consider this: The regulatory 
process still isn’t over. The FCC hasn’t 
issued a ruling, yet, on the explosive ques¬ 
tion of spectrum allocation. No one knows 
whether extra channels will be loaned to 
broadcasters so they can transmit digitally 
while they also maintain their old analog 
signals, or whether the extra spectrum 
will be auctioned instead, A final determi¬ 
nation is likely some time in March 1997 - 
but even that won't be the end of the story. 
There’ll be an additional period for formal 
objections, followed by an opportunity 
for lawsuits. .And since there are 1,500 
commercial TV stations, 4 networks, 363 
public TV stations, and at least 160 cable 
channels in America, we can expect the 
FCC to spend some time in court if it 
attempts to charge anything at all for the 
“loaner” channels. 

Also, thanks to Bob Dote {who held up 
the entire 1996 Telecommunications 
Reform Act in protest against the “spectrum 
giveaway”). Congress reserves the right to 
stage a new r debate on digital TV and alter 
its previous policy at any time. If it does 
change the rules (which may conceivably 
happen before you read this), there’ll be 
an opportunity for still another round of 
objections and negotiations. 

It would be nice to find something posi¬ 
tive in this sorry mess. Perhaps we can 
see the endless round of delays as a 
regrettable but necessary part of the open 
democratic process. Perhaps we can 
argue that the FCC’s laissez-faire policy is 
more benign than heavy-handed, dictatorial 
lawmaking. We could even consider that 
letting kids brawl with each other till they 
collapse from exhaustion is one way to 
guarantee that they will eventually reach 
a compromise. 

But it 7 s a slow way to slice cake, m m m 


Additional Information: 

Library of American Broadcasting: 
ww w. itd. urn d. ed u/UMS/UM CP/B PL 
/bpUntro.html 

FCC: www.fcc.gov/ 

BRP Publications (publisher of Telecom¬ 
munications Reports): www.brp.com/ 


Handy Reference Guide to the Jargon of the Airwaves 


ACATS: Advisory Committee on Advanced 
Television Service/formed in 1987 by the 
FCC to develop an American HDTV format. 

analog TV transmission: a signal that 
varies continuously, representing fluctua¬ 
tions in color and brightness. 

aspect ratio: the width of a picture relative 
to its height If an NTSC picture is 4 feet 
wide, it will be 3 feet high; thus it has a 4:3 
aspect ratio. 

bandwidth: a range of frequencies used to 
transmit information. 

broadcaster: a company that owns a trans¬ 
mitter serving a community. Not to be 
confused with a network. 

channel: a 6-MHz section of the broadcast¬ 
ing spectrum allocated for one analog 
NTSC transmission. 

CICATS: the Computer Industry Committee 
on Advanced Television Standards, currently 
consisting of Apple Computer, Compaq, 
Dell, Intel, and Microsoft. 

DBS: Direct Broadcasting via Satellite - the 
recent innovation allowing consumers to 
receive programs via a pizza-sized dish that 
is locked onto one satellite source.The sig¬ 
nal is NTSC, digitized and compressed via a 
proprietary format, and decompressed by a 
set-top box, 

FCC: the Federal Communications Commis¬ 
sion, which advises Congress on technical 
issues and regulates all forms of telecom¬ 
munications. 

frequency: the number of times per 
second that a signal fluctuates.The inter¬ 
national unit for frequency is the hertz, 
abbreviated Hz. One thousand hertz equals 
1 KHz (kilohertz). One million hertz equals 
1 MHz (megahertz). One billion hertz equals 
1 GHz (gigahertz).Television is broadcast 
in frequencies ranging from 54 MHz to 
216 MHz (VHF) and 470 MHz to 806 MHz 
(UHF). 


Grand Alliance: AT&T, General Instrument, 
MIX Ph i lips, Thomson (which now own s 
RCA), the David Samoff Research Center, 
and Zenith. 

HDTV: any of the wide-screen, high-defini¬ 
tion TV formats invented in Japan, Europe, 
and the United States, offering better reso¬ 
lution than pre-1970 TV formats. 

interlace: a system for saving bandwidth 
and cutting costs by transmitting odd- 
numbered scan lines in one sweep, then 
even-numbered scan tines in the next 
sweep so only half of the picture needs to 
be sent each time. 

MHz: see frequency. 

MPEG: Moving Picture Experts Group, 
which developed a system for compressing 
digitized video to save bandwidth. 

network: a company that creates TV pro¬ 
grams and distributes them nationally via 
affiliated broadcasters, 

NTSC: the National Television Systems 
Committee, established by the FCC to cre¬ 
ate a sta nda rd for Ameri can TV tran sm i s- 
sion.The NTSC format consists of 525 fines, 
interlaced, with a frame rate of 60 lines per 
second. 

pixel: a single displayable video dot. 

programmer: a company such as HBO that 
creates TV programs for distribution. 

progressive scan: a noninterlaced picture 
in which all the scan lines are transmitted in 
an unbroken sequence,creating an entire 
single frame of a TV p ictu re, 

spectrum: a range of frequencies available 
for over-the-air transmission. 

UHF: ultra high frequency, the range used 
by TV channels 14 through 69. 

VHF: very high frequency, the range used 
by TV channels 2 through 13. 
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+140 Mr, Popularity. He got fired from 
jobs in the navy because he hated the 
customary ass-kissing, sucking-up, and 
yessir requirements. Nor has he ever been 
much for schmoozing, glad-handing, 
or the latter-day manners of get-along, 
go-along, 

“Socially 1 was always a bit marginal, 55 
he admits, “Also, there always lurked 
inside me some irreverence for authority 
and orthodoxy” 

None of this held him back academi¬ 
cally. He got a bachelor's in experimental 
psychology from Harvard, an MBA from 
the University of Chicago, and, two years 
later, in 1961, a PhD in business econom¬ 
ics from the same school. 

lie was not one of those MBAs whose 
closest contact with the gritty business 
world was going down to the corner news¬ 
stand to purchase a copy of The Wall 
Street Journal The year he got his doctor¬ 
ate he started and operated his own busi¬ 
ness, a mail-order firm that sold quality 
leas, coffees, and a book on how to make 
beer at home. The enterprise was success¬ 
ful enough, but not so much as the book 
he later wrote about it, How to Start and 
Operate a Mail-Order Business (McGraw- 
Hill, 1965), still in print and currently in 
its fifth edition. 

He got married and had three kids and 
wound up, successively, as professor of 
advertising, of marketing, and of business 
administration and economics at the Uni¬ 
versity of Illinois at Urbana-Champaign. 
Then in 1966 or so, he had his big idea 
about how to solve the airline overbook¬ 
ing problem. Anticipating no-shows, 
airlines routinely oversold their flights. 
But when more people showed up at the 
gate than the plane had seats, pandemo¬ 
nium ensued. Well why not pay people 
to get off the plane? he wondered. Offer 
them enough to make it attractive. It 
would be a voluntary system, and every¬ 
one would win . 

So in his practical, down-to-earth, this- 
is-only-reasonahle fashion, he submitted 
his suggestion to the airlines. The idea 
was laughed al, mocked, and ridiculed as 
unrealistic and unworkable. An official 
aL Pan American replied: “Of course, we 
instituted the procedure immediately, 


after having the instructions translated 
into 18 languages ” Ha ha ha, thank you, 
and goodbye. 

Eleven years later, in 1977, Simon 
hadn't given up on the scheme. He pub¬ 
lished it in The Wall Street Journal, in an 
op-ed piece titled “Wherein the Author 
Offers a Modest Proposal ” And lo and 
behold, a year after that, when economist 
Alfred Kahn headed up the Civil Aero¬ 
nautics Board, Simon's proposal was put 
into practice. It was a raging success from 
the start, remains so to this day, and 
anyone who's ever voluntarily offloaded 
themselves from a plane for cash or free 
miles owes a nod of thanks to Julian 
Simon. 

Still, that was a mere hash in the pan, 
and Simon's overall impact on the world 
at large was rather less massive than he 
desired. He was not making a name for 
himself, not setting the world on Are. 

But there were those who were - Paul 
Ehrlich, for example. 


Ehrlich, a Stanford University entomol¬ 
ogist who as a youth had seen his best 
butterfly hunting grounds churned under 
the real estate developer's plow, wrote the 
runaway best-seller The Population Bomb , 
Published in 1968, the book was solidly 
Malthusian. 

“The battle to feed all of humanity is 
over,” it began. “In the 1970s and 1980s 
hundreds of millions of people will starve 
to death in spite of any crash programs 
embarked upon now. At this late date 
nothing can prevent a substantial increase 
in the world death rate* although many 
lives could be saved through dramatic 
programs to ‘stretch 5 the carrying capacity 
of the earth by increasing food production 
and providing for more equitable distrib¬ 
ution of whatever food is available. But 
these programs will only provide a stay 
of execution unless they are accompanied 
by determined and successful efforts at 
population control ” And so on, The Com¬ 
plete and Authoritative Litany, for the 


next 209 pages. 

This late-breaking Malthusian out¬ 
burst strangely enough, did set the world 
on fire. The book sold 5 million copies, 
became the best-selling environmental 
tract of all time, and got the author on 
The Tonight Show . 

At home in Illinois, Simon watched 
Ehrlich on the Johnny Carson show, and 
he went bananas. In fact, more bananas 
than he’d ever before gone in his life. 
Simon had by that time decided that the 
Malthusian stuff was ihe purest mythol¬ 
ogy, an invention out of whole cloth, a 
theory that was entirely controverted by 
every available empirical fact. And here 
was Paul Ehrlich on TV spreading his 
stardust all over ihe place and holding 
Johnny Carson in some kind of mystic 
thrall. 

“It absolutely drove me out of my skull, 55 
he recalls. “Here was a guy reaching a 
vast audience, leading this juggernaut of 
environmentalist hysteria, and 1 fell utterly 


helpless. What could I do? Go talk to five 
people?” 

As bad an experience as that was, mat¬ 
ters immediately got worse. The next 
year, 1969, Ehrlich published an article 
called “Eco-Caiastrophe!” in Ramparts . 
“Most of the people who arc going to die 
in the greatest cataclysm in the history of 
man have already been born,” it said. “By 
that lime (19751 some experts feel that 
food shortages will have escalated the 
present level of world hunger and starva¬ 
tion into famines of unbelievable propor¬ 
tions.” 

Then, in 1974, Ehrlich and his wife, 
Anne Ehrlich, also a Stanford biologist, 
published a new book, T The End of 
Affluence, in which they warned of a 
“nutritional disaster that seems likely to 
overtake humanity in the 1970s (or, at the 
latest, the 1980s). Due to a combination 
of ignorance, greed, and callousness, a 
situation has been created that could lead 
lo a billion or more people starving 194* 


Simon recalls watching in horror as Ehrlich 

held Johnny Carson in a mystic thrall. 
"It absolutely drove me out of my skull." 
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«193 to death_Before 1985 mankind 

will enter a genuine age of scarcity 5 * in 
which “the accessible supplies of many 
key minerals will be nearing depiction ” 
Julian Simon read this stuff, which he 
viewed as unalloyed and total nonsense. 
He brooded and fumed and stewed in his 
juices. He experienced what might be 
called a personal ML 
And then, finally, in 1980 he emerged 
from the cocoon. He’d gone into it as a 
humble professor of marketing and a pas¬ 
sive spectator of global death sentence 
forecasts. But now, suddenly, he broke out 
into the light of day, he sprang forth onto 
the world stage, he started swinging his 
diamond-tipped sword - thwick-thwack! - 
as .., The Doomslayer! 

T he rebirth occurred in I he pages 
of Science, in an article titled 
“Resources, Population, Environ¬ 


ment: An Oversupply of False Bad News.” 
It led with a summary that became a 
manifesto: 

False bad news about population 
growth, natural resources, and the envi¬ 
ronment is published widely in the face of 
contrary evidence. For example, the world 
supply of arable land has actually been 
increasing f the scarcity of natural 
resources including food and energy has 
been decreasing , and basic measures of 
US ■ environmental quality show positive 
trends. The aggregate data show no long- 
run negative effect of population growth 
upon standard of living. Models that 
embody forces omitted in the past t espe¬ 
cially the influence of population size upon 
productivity increase, suggest a long-run 
positive effect of additiona l people. 

Written in the form of Statement fol¬ 
lowed by Fact, every reigning doomsday 
dragon was neatly slashed in half, the 
severed beasts left flapping around on the 
ground like fish. 


Statement: The food situation in less- 
developed countries is worsening. 

Fact: Per capita jood production has been 
increasing at roughly 1 percent yearly - 25 
percent during the last quaner century. 
Statement: Urban sprawl is paving over 
the United States, including much “prime 
agricultural land ” and recreational areas. 

Fact: All the land used for urban areas 
plus roadways totals less than 3 percent 

of the Un ited States _ Each year 1.25 

million acres are con verted to efficient 
cropland by draining swamps and irrigat¬ 
ing deserts....A million acres yearly goes 
into additional wilderness recreation 
areas and wildlife refuges, and another 
300,000 acres goes for reservoirs and flood 
control. 

So on and so forth, fact piled upon fact, 
paragraph after paragraph, all of it but¬ 
tressed by tables, charts, graphs, and dia¬ 
grams, plus 42 Footnotes, many of them 
containing additional data. 

Letters to the editor poured into Science 


in an unseemly rush, A few of them ex¬ 
pressed partial agreement, but the major¬ 
ity were heavily critical. Many of them 
repeated statutory items of The Litany - 
“ h u m a n b c i ngs, i i ke a n y other sp ee i e s, 
have ihe biological capacity to overrun 
I he carrying capacity of their habitat 0 - 
and there were even some feeble attempts 
at humor: in extra pula ting from past 
trends, said one writer, Simon is like “the 
person who leaped from a very tall build¬ 
ing and on being asked how things were 
going as he passed Lhe 20Ih floor replied, 
Tine, so far/” (Simon’s response: “1 think 
tiie belter story is about somebody who 
has a rope lifeline and falls off Lhe 15th 
floor. Somewhere about 30 feet above the 
ground, she lets go of the rope. You ask 
her, ‘Why did you let go of the rope? 5 And 
she answers, ‘It was going to break any¬ 
way/ That’s how many activists would like 
us to behave”) 

Anne and Paul Ehrlich, along with two 
energy and natural resource experts, 


John Holdren and John Harte, wrote their 
own letter to the editor. After charging 
Simon with various “errors about the 
economics of scarcity” they went on to 
make some new doomsday predictions: 

“If deforestation for agriculture proceeds 
on a large enough scale, the resulting 
pulse of carbon dioxide may combine 
with that from increasing fossil-fuel 
combustion to alter global climate in a 
way that undermines food production to 
an unprecedented degree” They also cor¬ 
rected one of Simon’s data points having 
Lu do with electricity, which Simon 
claimed had gotten cheaper. “The fact is,” 
they said, “that real electricity prices 
bottomed in 1971 and were already up 
18 percent from that low point in 1972” 
An 18 percent increase where Simon said 
there’d been a decline! 

“I was taken aback” said Simon in his 
published reply. “Holdren and Harte are 
energy scholars, i checked Fig. 1 and other 
sources but could see no sign of their 
18 percent.” So he placed a phone call to 
lhe coauthor of the report cited by Holdren, 
Harte, and Lhe Ehrlichs. “He, Loo, was 
puzzled. Upon investigation, Lhe 1971 
number (80.2) proved to be a typographi¬ 
cal error and should have been 93,3. So 
much for Holdren ei alia’s ‘fact’” 

The battle lines now drawn, it was not 
long before Ehrlich and Simon met fora 
duel in the sun. The face-off occurred in 
the pages of Social Science Quarterly, 
where Simon challenged Ehrlich Lo put 
his money where his mouth was. In 
response to Ehrlich’s published claim that 
“If 1 were a gambler, I would Lake even 
money that England will not exist in the 
year 2000” - a proposition Simon regarded 
as too silly to bother with - Simon coun¬ 
tered with “a public offer to stake 
US$10,000 ... on my belief that the cost 
of non -govern men l-conlru I led raw mate¬ 
rials (including grain and oil) will not 
rise in the lung run ” 

You could name your own terms: select 
any raw material you wanted - copper, 
tin, whatever - and select any date in the 
future, “any dale more than a year away,” 
and Simon would bet that the commodi¬ 
ty’s price on that date would be lower 
than what it was at the time of the wager. 

“How about it, doomsayers and cata- 
strophists? First come, first served.” 


His response in Science slashed every 

reigning doomsday dragon neatly in half, 
leaving them flapping on the ground like fish. 
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In California, Paul Ehrlich stepped 
right up - and why not? He’d been repeat¬ 
ing the Malthusian argument for years; 
he was sure that things were running out, 
that resources were getting scarcer - 
“nearing depletion ” as he’d said - and 
therefore would have to became more 
expensive. A public wager would be the 
chance to demonstrate the shrewdness of 
his forecasts, draw attention to Lite cata¬ 
strophic state of the world situation, and, 
not least, force this Julian Simon charac¬ 
ter to eat his words. So he jumped al the 
chance: “I and my colleagues, John R 
Holdren (University of California, Berke¬ 
ley) and John Harte (Lawrence Berkeley 
Laboratory), jointly accept Simon’s aston¬ 
ishing offer before other greedy people 
jump in” 

Ehrlich and his colleagues picked five 
metals that they thought wottld undergo 
big price rises: chromium, copper, nickel, 
tin, and tungsten. Then, on paper, they 
bought $200 worth of each, for a total bet 
of $1,000, using the prices on September 
29,1980, as an index* They designated 
September 29,1990,10 years hence, as 
the payoff date* If the inflation-adjusted 
prices of the various metals rose in the 
interim, Simon would pay Ehrlich the 
combined difference; if the prices fell, 
Ehrlich el alia would pay Simon. 

Then they sat back and waited. 

Between 1980 and 1990, the world’s 
population grew by more than 800 mil¬ 
lion, the largest increase in one decade 
in all of history. But by September 1990, 
without a single exception, the price of 
each of Ehrlich’s selected metals had 
fallen, and in some cases had dropped 
through the floor* Chrome, which had 
sold for $3,90 a pound in 1980, was down 
to $3.70 in 1990* Tin, which was $8.72 
a pound in 1980, was down to $3.88 
a decade later. 

Which is how it came to pass that in 
October 1990, Haul Ehrlich mailed Julian 
Simon a check for $576*07. 

A more perfect resolution of the Ehr- 
lieh-Simon debate could not be imagined. 
All of the former’s grim predictions had 
been decisively overturned by events* 
Ehrlich was wrong about higher natural 
resource prices, about “famines of unbe¬ 
lievable proportions” occurring by 1975, 
about “hundreds of millions of people 


starving to death” in the 1970s and ’80s, 
about the world “entering a genuine age 
of scarcity.” 

In 1990, for his having promoted 
“greater public understanding of environ¬ 
mental problems” Ehrlich received a 
MacArthur Foundation “genius” award. 

y the time he’d won the bet, Simon 
and his family had moved back Lo 
the East CoasL, he to lake up a posi¬ 
tion as professor of business administra¬ 
tion at the University of Maryland, and 
his wife, Rita Simon, a sociologist, to 
become professor of criminal justice at 
the American University in Washington, 
DC. They moved into a red brick house in 
Chevy Chase, Maryland, an upper-mid¬ 
dle-class community inside the Beltway. 

The house had computers on every 
floor, two Xerox copiers, and an assort¬ 
ment of exercise machines on which 
Julian Simon read books or newspapers 
while trying to keep his spare and straight 


body in fighting trim. When 1 l wasn’t 
raining, snowing, or more than 100 
degrees outside, he did his research and 
writing out on the deck, sometimes with 
a wet sponge covering his shaved bald 
head. He’d sit there in the shade of the 
mulberry tree, binoculars nearby to stare 
at birds - particularly hummingbirds that 
came lo a feeder. And with battery-acid 
coffee from a thermos that looked as if it 
came over on the Mayflower, he’d tilt at 
new windmills* 

lie always found it somewhat peculiar 
that neither the Science piece nor his pub¬ 
lic wager with Ehrlich nor anything else 
that he did, said, or wrote seemed to make 
much of a dent on the world at large. For 
some reason he could never comprehend, 
people were inclined to believe the very 
worst about anything and everything; 
they were immune to contrary evidence 
just as if they’d been medically vaccinated 
against the force of fact. Furthermore, 
there seemed lo be a bizarre reverse-Cas¬ 


sandra effect operating in the universe: 
whereas the mythical Cassandra spoke 
the awful truth and was not believed, 
these days “experts” spoke awful false¬ 
hoods, and they were believed. Repeatedly 
being wrong actually seemed to be an 
advantage , conferring some sort of puz¬ 
zling magic glow upon the speaker. 

There was Lester Brown, for example, 
founder and president of the Worldwatch 
Institute, who in 1981 wrote: “The period 
of global food security is over. As the 
demand for food continues to press 
against the supply, inevitably real food 
prices will rise. The question no longer 
seems to be whether they will rise but 
how much.” 

All during the 1980s, however, wheat 
and rice prices declined; in mid-century, 
in fact, they reached all-time lows. But 
this made no difference, and in 1986, for 
his work on the “global economy and the 
natural resources and the systems Lhal 
support it,” Lester Brown, too, received 


a MacArthur Foundation “genius” award. 

Julian Simon never received a Mac¬ 
Arthur award. 

“MacArthur!” lie says. “I can’t even get 
a McDonald’s!” 

This did not discourage him. Doomslay¬ 
ing was a thankless task, but it had to be 
done, like taking out the garbage: it had 
to be carted to the dump today even if 
there’d be another big pile of it tomorrow. 

So Simon penned tract after tract plead¬ 
ing his case: The Ultimate Resource 
(Princeton University Press, 1981), arguing 
that the most valuable resource of all was 
people; Th eory of Pop ula t lo n a n d Ecu R am ¬ 
ie Growth in 1986; Population and Devel¬ 
opment in Poor Countries in 1992, and 
so on. in all, he wrote or edited a rough 
dozen such books, all of them aimed at 
demolishing one or another tenet of The 
Litany* Bui the nearest he got to that 
MacArthur was a senior fellowship from 
the conservative Cato Institute. 

Naturally, he received a fair i96^ 


For reasons he could never comprehend, 
people were inclined to believe the very worst, 
as if they'd been vaccinated against facts. 
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Doomslayer 

* i9s amount of bad press for all this 
heresy, particularly for his pet claim that 
what the world needs most is lots of addi¬ 
tional human beings. They're not just 
mouths to Teed, he argued. Newborn 
babes grow up to be creative adults; they 
turn into individuals who contribute and 
achieve, who give back far more than 
they ever take. 

But nobody could believe it* 

“He’s overly optimistic” said Peggy 
Rizo, then of the Washington, DC-based 
Population Crisis Committee, now called 
Population Action International. “He is 
an economist who is trying to transpose 
what he believes to be the American 
prairie experience into the experience 
of crowded areas like Africa, Central 
America, and Asia.” 

“What does it mean in terms of the 
quality of life of the people of the 21st 
century when cities are joined to cities 


and we have just several huge mega¬ 
lopolises?” asked Rupert Culler, then 
executive director of the Environmental 
Fund, which became Population Environ¬ 
ment Balance, headquartered in Wash¬ 
ington, DC. “I think we can predict a pall 
of brown air over these ciLies. We can 
predict water shortages, joblessness ... 
and crime” 

Well, it wasn’t as if Julian Simon hadn't 
heard that before* 

Finally, in 1995 he came out with his 
crowning fact-feast and catalog of bounty, 
a book he edited called The Slate of 
Humanity. Almost 700 pages of dense text 
plus charts and figures, the quantity of 
factual information in it was nothing 
short of amazing. Simon had data you 
didn't even know people track, such as: 

* World cereal yields, 1950-1990. 

* Declining crowding in American 
housing, persons per room, 1900-1987* 

* Northeast Brazil: apparent per capita 
daily consumption of major starchy 


staples among low-income classes, 
1974-1975. 

• Industrial lead pollution at Camp 
Century, Greenland, since 800 BC, 

• Oxygen content (in milliliters per 
liter) at 100 meters depth at Station F 12 
in the Bothman Bay of the Baltic Sea 
1900-1968, 

Arcane as some of it was, Simon was 
extremely adept at using this material in 
formal debates. In July 1996, at a public 
event sponsored by the World Future 
Society, Simon debated Hazel Henderson, 
a private researcher and author of Build¬ 
ing a Win-Win World (see “Win-Win 
World ” page 152). Henderson, who was 
trying to make a case ihaL government 
regulation was responsible for reduced 
air pollution, came armed with a graph 
showing a decline in pollution levels in 
London since the late 1950s. The slope of 
the line was clearly downward, illustrat¬ 
ing, she said, the effect of London's Clean 
Air Act of 1956. 


In his rebuttal period, Simon presented 
a graph of his own. Whenever he presents 
any data, his practice is to present the 
figures going all the way back to day one, 
to the start of record-keeping on the para¬ 
meter in question. You have to focus on 
aggregate trends over the long term, he 
insists, not just pick and choose some 
little fleeting data chunks that seem to 
support your case. So his own chart of 
smoke levels in London stretched hack 
into the 1800s, and the line From the 
1920s on showed a constant and uniform 
downward slope. “If you look at aUthe 
data,” he said, “you can't tell that there 
was a dean-air act at any point.” 

Anyone who wonders about the accuracy 
of Simon's data or conjures up rafts of 
competing data on the other side of the 
issue will be met with Simon's claim that: 
“There are no other data.” His statistics, 
he claims, come from the “official” 
sources, the standard reference works 
that everyone uses. 


“Test for yourself the assertion that the 
physical conditions of humanity have 
gotten better. Pick up the US Census 
Bureau’s Statistical Abstract of the United 
States and Historical Statistics of the Unit¬ 
ed States at the nearest library. They're 
accessible to any schooled, Start at 1800. 
Those books have half the data you need 
for almost anything 

Well, if you've never opened a volume 
of Historical Statistics of the United States , 
you don't know what excitement is. Two 
fat square tomes chock-full of charts, 
tables, and black ink. 

“Wonderful, wonderful books!” 

For each of Simon's claims that I 
checked, the data in those volumes were 
identical to his. Black infant mortality 
rates are declining, he says in The State 
of Humanity, And on page 57 of volume 
one of Historical Sta tistics of the United 
States, in Tabic B 136-147, under “Fetal 
Death Ratio; neonatal, infant, and maternal 
mortality rates, by race: 1915 to 1970 ” the 
precise same decline in mortality rates is 
presented in tabular form: from 180 black 
infant deaths per 1,000 live births in 1915 
to 31 per 1,000 in 1970. Similarly, his 
figures for life expectancy correspond to 
those in the original sources. Same for air 
pollution. 

So go ahead and check his data! Enjoy! 

Some of Simon's other claims, however, 
are so far from received opinion as to be 
hard to take seriously - his view on spe¬ 
cies loss, for example, regarding which he 
asserts that “the highest rate of observed 
extinctions is one species per year” 

That w as hard to accept. Harvard biolo¬ 
gist Edward O. Wilson, the guru of global 
species extinction, said in 1991: “Believe 
me, species become extinct. We're easily 
eliminating 100,000 a year.” A year later, 
in his 1992 book The Diversity of Life, he 
had modified that figure somewhat, say¬ 
ing: “The number of species doomed each 
year is 27,000” Apparently, these numbers 
were a tiny bit slippery. Still, both of them 
w ere a far cry from Simon's “one species 
per year.” 

Simon, on the other hand, pointed out 
that the higher estimates did not come 
from observation, they came from theory, 
specifically from Wilson's own theory of 
“island biogeography” which correlates 
species extinction with mopical forest 


You have to focus on the long-term trends, 
Simon insists, not just pick and choose little 
fleeting data chunks that support your case. 
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destruction. The theory’s “species-area 
equation” supposedly, predicts that for 
each additional unit of forest destroyed, 
so many more species die out. 

This was another mathematical argu¬ 
ment, reminiscent of Lhe one made long 
ago by Malthas, and ii was exactly the 
type of Neat Mathematical Certainty that 
Julian Simon took so much joy in shoot¬ 
ing big holes through, which is what he 
proceeded to do now. The problem with 
the theory, he wrote in a paper on species 
loss with Aaron Wildavsky, is that it is not 
borne out by the empirical facts. 

“The only empirical observation we 
found is by Lugo for Puerto Rico, where 
'human activity reduced Lite area of pri¬ 
mary forests by 99 percent_This mas¬ 

sive forest conversion did not lead Lo a 
correspondingly massive species extinc¬ 
tion:” Simon quoted Lugo to Lhe effect 
that “more land birds have been present 
on the Island in the 1980s (97 species) 
than were present in pre-Columbian 


Environmental Quality in Washington, 
DC. Finally, he went back to San Juan as 
director of the institute, a position he’s 
held for the last 17 years. 

“1 see myself as in the middle of the 
road,” he says. “On the right of me is 
Julian Simon, who sees nothing wrong. 
You know, 'We’re doing just fine.’ 1 don’t 
want you to put me at that extreme” 

Still, Lugo is not what could be called 
a major supporter of Wilson’s theory of 
island biogeography, or of lhe species- 
area equation that forms its mathemati¬ 
cal centerpiece. The equation is simple 
enough: S = CA Z where S is the number 
of species, A is the area, and C and z are 
constants for Lhe type of species in ques¬ 
tion, its location, and other factors. The 
a p p a re n l certain ty i t e m b o d i es. h o wove r, 
is an illusion, according to Lugo. 

“The first uncertainty is that we don’t 
know how many species there are. The 
margin of error is enormous: depending 
on who you talk to there is anywhere 


The forest was 99 percent demolished 
and the number of bird species 

actually rose? Say again? 


times (60 species)” 

Say again? The forest was 99 percent 
demolished, and the number of bird 
species actually rose? 

Even for me, this was too much. 

T he International Institute of Tropi¬ 
cal Forestry, part of the US Forest 
Service, is located in an overgrown 
gray stone building in San Joan’s Botani¬ 
cal Gardens. Ariel E. Lugo, a slim, gray- 
bearded man in a silver-green forest 
service uniform, is director. 

tic’s also a world-class expert on tro¬ 
pical forests and species extinction. A 
native of Puerto Rico, Lugo was educated 
in San Juan through his master’s degree, 
came to the mainland, got a PhD in plant 
ecology front the University of North Car¬ 
olina at Chapel Hill, lhen taught botany 
for 10 years at the University of Florida. 
He spent Lwo years at the Puerto Rico 
Department of Natural Resources and two 
more years on Jimmy Carter’s Council on 


between 5 million and 100 million spe¬ 
cies, but science has described only a 
million species. How can you predict 
how many species are lost if you don’t 
know ho w t many species you’re dealing 
with?” 

The second problem is that the equa¬ 
tion was never intended to describe 
extinctions to begin with. “It was a device 
for explaining the number of species on 
Islands” he says. Generally, lhe bigger 
the island, the more species il has, other 
things being equal. But even if cutting 
clown an island’s forests causes species to 
leave the area, that’s not the same thing 
as making those species extinct. “The 
presence or absence of a species in a par¬ 
ticular area is one thing, whereas wiping 
out the genome of that species is another 
thing altogether - wiping out the seed, 
wiping out the mechanisms for hiberna¬ 
tion, wiping out its dispersal, wiping out 
the management of the species. That’s a 
completely cl i tier cut biol ogy. 1 9 s ► 
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Doomslayer 

* 197 “And what is the relationship 
between deforestation and species loss to 
begin with? 75 he asks, “Do we understand 
that? Do we know that when yon deforest 
an acre, you lose x proportion of species, 
to extinction ? Well, Tin afraid that nobody 
knows that. There is not one study that 
can claim to have understood the rela¬ 
tionship between deforestation and 
species lost to extinction* 

“And so if you're an objective scientist” 
he says, “you cannot put a number to the 
rate of species lost. But I believe we're 
exaggerating Lhe numbers. 

“What's unstated in all this is that when 
you deforest, you go to zero, that you go 
to pavement. That's how I put it, that ‘you 
go to pavement? This is why people get 
mad at me, because at this point in my 
talks 1 show a slide of pavement, but the 
pavement has weeds growing through it. 

I can take you to places of abandoned 


roads in the rain forest that have trees 
growing out of them." 

Trees sprouting from the asphalt! Birds 
perching on the branches, insects crawl¬ 
ing, worms boring, bees buzzing, lizards 
walking, moss growing on the tree trunk! 

“Look at the example of Puerto Rico ” 
Lugo says. “This island has a documented 
deforestation rate of 90 percent, and it has 
a documented loss of primary forest of 97 
to 98 percent So here's an island that has 
lost in the past, in lhe recent past, up to 
the '50s - I was already born when the 
island was at the peak of deforestation - 
it's lost almost all of its forest. 

“The first surprise is that there are 
more bird species here now than ever, in 
part due to the invasion of nonindigenous 
species. The second surprise is that much 
of the forest has grown back ” 

On Lugo's conference table is a book 
open to two photographs. 

“Now, where Fin gonna send you today,” 


he says, “is here ” 

He points to a road that winds through 
the western fringe of El Yunque, the 
Caribbean National Forest, the only tropi¬ 
cal rain forest in the US national forest 
system. Picture One, an aerial photograph 
taken in 1951, shows the area on the west 
side of the road:clear-eut, mowed down, 
absolutely denuded of trees. It looks like 
stumps and dead grass. The east side of 
the road, by contrast, is deep, dark, and 
hush with vegetation, an untouched 
virgin rain forest. 

Picture Two shows the same area 15 
years later: from the aerial photograph, 
both sides of the road are identical . 

“You can see that it recovered,” says 
Lugo. “So, you take your car and you ride 
through these forests, and you tell me” 

Puerto Rico Route 186 is not far away, 
about 30 minutes by traffic jam. The 
road is paved but unmarked, slightly 
more than a lane wide, just enough 
space for two cars to pass without Lhe 


sound of impact. You drive toward the 
mountains, white clouds bunched above, 
isolated raindrops spattering the wind¬ 
shield, and in live or six minutes there’s 
tropical forest on both sides. Tall ferns, 
flame trees, mahogany irees, humungous 
green leafy plants, plus massive clumps 
of bamboo - stalks that tower 20 or 30 
feet overhead. 

Julian Simon: The facts are fundamental 
Garrett Hardin: The facts are not funda¬ 
mental* The theory is fundamental. 

- from a 1982 debate with the UC Santa 
Barbara biologist 

he d oom slayer-doGinsayer debate, 
Simon thinks, is an opposition 
between fact and bad theory, a case 
of empirical reality versus abstract princi¬ 
ples that purport to define the way things 
work but don't, 

“It's Lhe difference ” he says, “between a 
speculative analysis of what must happen 


versus my empirical analysis of what has 
happened over the long sweep of history" 

The paradox is that those abstract prin¬ 
ciples and speculative analyses seem so 
very logical and believable, whereas the 
facts themselves, the story of what has 
happened, appear wholly illogical and 
impossible to explain. AJ'Ler all, people 
are fruitful and they multiply but the 
stores of raw materials in the earth's 
crust certainly don't, so how can it be 
possible that, as the world’s population 
doubles, the price of raw materials is cut 
in half? 

It makes no sense. Yei it has happened. 
So there must be an explanation. 

And there is: resources, for the most 
part, don't grow on trees. People produce 
them, they create them, whether it be 
food, factories, machines, new technolo¬ 
gies, or stockpiles of mined, refined, and 
purified raw materials. 

“Resources come out of people’s minds 
more than out of the ground or air” says 
Simon. “Minds matter economically as 
much as or more than hands or mouths. 
Human beings create more than they use, 
on average. It had to be so, or we would 
be an extinct species." 

The defect of the Malthusian models, 
superficially plausible but invariably 
wrong, is that they leave the human mind 
out of the equation. “These models simply 
do not comprehend key elements of peo¬ 
ple “ the imaginative and creative” 

As for the future, “This is my long-run 
forecast in brief” says Simon. “The mate¬ 
rial conditions of life will continue to get 
belter for most people, in most countries, 
most of the time, indefinitely. Within a 
century or two, all nations and most of 
humanity will he at or above today's 
Western living standards. 

“I also speculate, however, that many 
people will continue to think and say lhal 
the conditions of life are getting worse* 

But you don't have to be one of those 
people, one of those forever Glum and 
Gloomy Gusses. All you've got to do is 
keep your mind on the facts. 

The world is not coming to an end. 

Things are not running out. 

Time is not short. 

So, smile! 

Shout! 

Enjoy the afternoon! ■ ■ ■ 


"It's the difference between a speculative 
analysis of what must happen and 
my empirical analysis of what has happened." 
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Hard Drive 

m 147 were 386s running at 25 MHz, 
Graphics and frame rates were corre¬ 
spondingly clunky, but the physics engine 
was as accurate as technology allowed. 
Since then, a MicroProse studio in Britain 
has produced two titles, both featuring 
Formula 1 driving: World Circuit/Grand 
Prix Racing in 1992, and a 1996 sequel. 
Grand Prix It. Meanwhile, Papyrus two- 
tracked it: indyCar Racing in 1993, followed 
two years later by indyCar Racing It ; 
NASCAR Racing in 1994, then NASCAR 
Racing 2 last year. 

These are the hardcore sims,There are 
numerous other race-based titles, such as 
Monster Truck Madness and Need for Speed , 
but for the most part they are games or 
game-sim hybrids. 

One weekend, I hijack my friend's 
souped-up Pentium PC, slip on some good 
headphones, curl my fingers around a 
joystick, and hit the track - Grand Prix II , 
IndyCar Racing II r and NASCAR. 

First of all, god bless chip technology. 

If you've got the processing power, the 
graphics and frame rates of these babies 
are exceptional. Not arcade level yet, but 
darn near. I find myself leaning, bracing, 
and flinching involuntarily. 

And cursing. At first I can't make it 
around the track even once without plow¬ 
ing into some immovable object. I bury 
my nose in the manuals, trying to figure 
out why.The short answer: everything's 
too real. If you're doing 120-plus with cold 
tires, the slightest twitch or miscalcula¬ 
tion has metal-crunching consequences. 
And once you learn how to handle the 
speed, you have to start dealing with what 
happens when you race: your fuel depletes, 
your tires heat up and wear out, and (unless 
you check the option box that makes your 
car indestructible) any damage affects 
handling and speed. 

Each program offers a garage setup 
with which you can modify your car in 
many ways, as well as a choke of tracks 
and track conditions,The driver also has 
complete control over what repairs and 
changes are made in pit stops.The manuals 
go into great detail about the effects of 
wheel stagger, tire pressure and tempera¬ 
ture, wing angle, and assorted other racing 
technalia.You need to study them and do 


some time-consuming experimentation to 
devise a setup that can keep up with the 
preprogrammed At competitors. 

And then you have to get to know the 
track. I spent hours at the Monaco Circuit 

- one of 16 tracks offered by Grand Prix II 

- before getting the hang of half the 
turns.That bloody Loew's double hairpin 
shunted me into a wall every single lap. 

This is not a learning curve. This is 
a learning wall. Who the hell has time for 
all this? 

What it takes 

let's see: combined sales of more than 
1.3 million copies of World Circuit/Grand 
Prix Racing and Grand Prix it; 420,000 
copies of IndyCar Racing and IndyCar 
Racing II; 800,000 copies of NASCAR Racing . 
That's one heck of a lot of people with 
time on their hands. 

And among these millions of virtual 
racers are a group that deserve to be sin¬ 
gled out. Enthusiasts is just too pale a word 


to describe them. Junkies is more like it. 
They will spare no effort or expense to 
acquire whatever hardware or software 
brings them closer to the real thing.They 
will spend entire weekends in the virtual 
garage, tinkering with wheel camber, 
spoiler settings, and tire compounds.They 
wilt log thousands of laps on every race¬ 
course available, nudging their lap speeds 
up by tenths of a mile per hour. They will, 
if necessary, neglect their jobs, friends, 
and loved ones. They will do whatever it 
takes to win. 

Rhawn Black is one of them. Rhawn is 
a beta fester for Papyrus, and by all accounts 
a virtual racer to be reckoned with. I visit 
him late one afternoon in his Whittier, 
California, apartment to see him in action. 
With him is his good friend, another sim- 
head, Greg Hans, a 41-year-old pool main¬ 
tenance and repairman. We sit in Rhawn's 
spare bedroom, Rhawn in a desk chair in 
front of his steering wheel controller and 
computer, me on the edge of the bed. 


Greg standing or squatting awkwardly. 

"Greg, have you tried this setup with 
8 gallons of gas?" asks Rhawn without 
taking his eyes off the screen, which has 
a cockpit view of a stock car hauling ass 
around an empty track. This is NASCAR 
Racing . It's a cloudy day, and the grand¬ 
stands are empty. In the turns, Rhawn is 
following the little skid marks he's left on 
previous laps.The speakers on either side 
of the screen throb with the raunchy roar 
of a large, un-Midasized engine turning 
over at high rpms, 

Greg leans in and has a look. 

"This is a kick-ass setup," Rhawn con¬ 
tinues."! knew that it was good for a full- 
race setup, but I didn't think it could be 
a 5 percent sprint car, and it's actually 
turning 154s." Greg turns around to inform 
me that for the Rockingham racetrack - 
the real one is in North Carolina - 154 mph 
is a damned good lap speed. 

Rhawn, 28, an adjustable-rate mortgage 
specialist, is practicing for a race. He long 


ago did the necessary tinkering and exper¬ 
imentation to come up with the ideal set¬ 
up for this particular track. Meaning he 
messed with gear ratios, cross-weights, 
tire pressure, shocks, and a few other vari¬ 
ables, and took the car out on the track 
time and again to see what worked and 
what didn't. Since the coming race is 
only 5 percent length - about 26 miles, 
instead of the usual 400 - he's carrying 
only 8 gallons of fuel, to make the car 
lighter and faster. 

Yes, the program is that sensitive. 

While Rhawn keeps racking up the 154s, 
I ask about their shared interest. 

"Obsession," Greg corrects me,"Obses¬ 
sion. To stay competitive, you have to log 
the hours. I can easily do three or four 
hours a day." I ask Greg if this gets him in 
trouble with his wife. Rhawn chuckles, and 
Greg just gives me a look. 

"I don't know what Rhawn's laughing at. 
Ask him about it." So I ask him, and he 
points mutely to a piece of paper zoo ► 


That bloody Loew's double hairpin 

shunted me into a wall on every lap. This is 
not a learning curve.This is a learning wall. 


□ 90 
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< \99 taped to the cabinet above his com- 
puter screen, it is a weekly schedule, typed 
up by his fiancee, that allows him three 
sim hours on each of four different days. 
"Sunday is my day," it reads, "so back off S" 

Today is not one of those days. I ask 
Rhawn if he ever held to the schedule. 

"Nope." 

Rhawn stops his car and asks if I want to 
try. I sit at the wheel, position my feet over 
the pedals, and get up to speed. And what 
a difference! This wheel is nice . It doesn't 
offer much resistance or any force-feed¬ 
back - something a lot of people are work¬ 
ing on - but it's a farsight more solid and 
reassuring than any of the arcade wheels 
I've encountered. 

It also costs $500, pedals included. It's 
made by a small start-up in Minneapolis 
called Extreme Competition Controls Inc. 
and is the runaway favorite with simheads. 
Rhawn tells me that his cheaper plastic 


wheel controller broke after a month or 
two of hard racing; I hear similar complaints 
from other virtual racers. 

Greg took an extra step and bought a 
seat. Yes, for another $339.95, you can sit 
in a racing seat made by a company called 
ThunderSeat, and ... vibrate. A powerful 
subwoofer under the chair transmits the 
rumble of your engine directly into your 
butt. Greg swears by it. 

And if you think that's excessive, hold 
onto your helmet. Another small start-up 
called Interactive I/O, based in Orange, 
California, has just started offering a full 
racing cockpit, called Virtual Vehicle JD, 
with an authentic, adjustable racing seat, 
a real leather-wrapped Formula 1-style 
wheel with high-resistance steering, a 
monitor stand, and spring-loaded pedals 
that feel as close to the real thing as one 
could hope. List price: $1,295. PC and 
monitor not included. 

Francis De Giorgio, who cofounded the 
company along with his brother-in-law. 


Erick Unbehand, lets me take one for a 
spin in his Irvine home. I ask him if $1,300 
might not be a little much for a games 
controller, I mean, you can buy a car for 
that. 

"It's a lot of money," he admits. "The price 
will come way down when we do larger 
production runs. But the demand is unreal. 
At this point, you have to beg us for a unit." 
They've buift about 100 so far and have 
expanded operations from a garage to 
a space 3,000 feet square. 

I ease myself into the thing and stifle 
the urge to reach for a seatbelt - one of 
the few real-car details it lacks. The seat is 
hard plastic covered with thinly padded 
vinyl; it's built for speed, not comfort. As 
I'm flying around a Formula 1 track in 
Grand Prix //, pedal to the metal, heart 
rate up and mounting, De Giorgio tells 
me a story I've already heard about five 
times: Jacques Villeneuve, the 1995 Indy 
500 champion (see "The Ultimate Man- 
Machine Interface," Wired 3.10, page 124), 


recently went out to an F-1 track in Bel¬ 
gium that he'd never raced on before and 
walked away with the fastest qualifying 
time. When asked how he knew the track 
so well, he answered that he'd been prac¬ 
ticing at home. On his computer. 

"We sent Villeneuve a virtual vehicle 
unit," bubbles De Giorgio, who is at times 
so enthusiastic about virtual racing that 
he can't get the words out fast enough. 
"We got a letter back from Jacques's man¬ 
ager. He said, 'You are not allowed to use 
his likeness, or his name, or the Williams 
name, or any of the logos in any of your 
advertising or your promotional material. 
Could you send us another unit?"' 

Back at Rhawn's apartment, I'm starting 
to get the hang of things. Or so I think. 

I manage to turn one lap at 135 mph before 
forgetting to shift into high gear and burn¬ 
ing up the engine. One-thirty-five on this 
track is what's known as a losing time. 
Rhawn consoles me by pointing out that 
sim racing is actually more difficult than 


real driving, what with the limited sensory 
input and lack of weight shifting and 
g-forces. 

Humbled, I ask Greg and Rhawn how 
they got hooked. Neither, it turns out, is 
much interested in computers.Their racing 
interest comes from racing. They both race 
little remote-control cars,They both follow 
the NASCAR circuit closely, 

"Shit, 15 years I've sat there and watched 
every race," says Greg, running a large, 
calloused hand through his hair."That's 
what's so good about this program. You 
can simulate what you've been watching 
all this time. It's part of the thrill." Neither 
of them has raced a real car, but both tell 
me that they would in a second,"funds 
permitting." 

Speaking of funds, there's another cost 
that these two gentlemen and their fellow 
fanatics incur, and it dwarfs the price of 
hardware: phone bills. Connect time to 
Massachusetts is expensive. Both Rhawn 
and Greg admit to monthly phone bills in 
excess of $500, and they tell me that this 
guy named Keith is putting them to shame 
with bills of... 

Oh, I'm sorry. Did I neglect to mention 
that Rhawn and Greg are online racers7 

Other people 

This is the missing piece of the puzzle. Yes, 
the graphics are great, the programs are 
extraordinarily sophisticated and realistic, 
and controllers are getting better and 
better. It's requiring less and less imagi¬ 
nation to lose yourself in simulated speed. 
But that's only part of racing, isn't it? 
What about competition? And not this Al 
crap, predictable and therefore contempt¬ 
ible computer-controlled opponents. 

I mean live competition, against other 
human beings! 

The same question occurred to Papyrus, 
the maker of NASCAR Racing ,They did 
something about it. 

In a climate-controlled room in Water- 
town, Massachusetts, lurks a daunting 
array of processing power. More than 
30 top-of-the-line servers and 128 high- 
end Motorola modems on specially 
designed racks fill the 800-square-foot 
room, humming and buzzing 24 hours 
a day. This is the nerve center of Hawaii 
(no, it has nothing to do with the 50th 
state), a prototype online service that 


I manage to turn one lap at 135 mph. 
Then I forget to shift into high gear 

and burn up the engine. 
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allows groups of up to 32 people with 
9600-baud moderns and a copy of 
NASCAR to race, live, against each other. 
After running in dosed beta for nearly a 
year, it went to open beta in April 1996 
and has been a roaring success. 

Rhawn's going to show me what it's all 
about. He's already made short work of 
the Al-programmed competition in that 
5 percent race. Now it's time for the real 
thing. He dials in to Massachusetts and 
chooses a race at Rockingham, which is 
scheduled to start in a few minutes. He 
checks out the competition in the pre-race 
"chat room."There's a fist of names and 
numbers, and everybody's sending short 
messages to each other.The numbers rep¬ 
resent each driver's ranking on a scale of 
0 to 15: the more wins you rack up against 
worthy opponents, the higher your num¬ 
ber. Rhawn is at 13. No one has attained 
15 yet; there's only one guy at 14, and he's 
in this race. 

Rhawn and Greg know just about every 
guy signed up for the race, if not personally, 
then by reputation. 

"There's Nim, there's Mark Truman, he's 
a good racer, and oh my god who let him 
in here?" exclaims Rhawn, pointing to one 
of them."Don't get me wrong, he's a nice 
guy to talk to, a friend, but the man just 
cannot drive." 

The practice session starts. Seventeen 
cars pull out of the pit lanes, hit the track, 
and accelerate. At any given time, five or 
six vehicles are visible ahead. Some do 
swerves, to warm up their tires. Two or 
three more lurk in Rhawn's onscreen 
rearview mirror. He recognizes some of 
his friends by their paint jobs, which are 
customizable. On our side of the screen 
there's a palpable excitement in the air. 
These are real people; this is live. Jerk the 
wheel by accident, brake too hard, and 
you can send someone you know into a 
death skid. 

"I have to make sure my fourth gear 
isn't redlining at the end of this corner 
down here," Rhawn says absently, lost in 
concentration. I notice that he's working 
the pedals in his socks. 

His fourth gear is perfect. 

Practice over, Rhawn pads out to the 
bathroom to make his own personal 
pit stop.The race he's about to join is 
a 50 percenter, meaning it's 200 miles 


and more than an hour long.There's no 
Pause option in an online race. You don't 
get out of your car until it's over. 

Now it's qualifying time. Rhawn races 
around the track twice, alone, hoiding the 
line he's practiced for hours and hours to 
perfect. Simultaneously, 16 other guys 
across North America are looking at the 
same empty track zipping by under their 
tires. Only two of them, though, prove 
to be faster than Rhawn. He qualifies in 
third position. 

Finally, it's gentlemen-start-your- 
engines time. After a pace lap at low 
speed, the green flag comes out and 
things happen fast. Rhawn races door¬ 
handle to doorhandle with a car on his 
left, whose sieek nose keeps peeking into 
view and dropping back, then pulls away 
from him in Turn Two with a well-timed 
downshift. He creeps up on another car 
and drafts - lets the forward car break 
the wind for him while he gains speed 
and prepares to make his move. When he 


passes on the next straightaway, his op¬ 
ponent fails to hold his line and, at 140 
mph, nearly knocks Rhawn off the track. 

"Damn, that guy is loose!" 

For 10 minutes, Rhawn is a study in cool 
concentration, both hands on the wheel, 
shifting at precise places and precise rpms, 
relentlessly holding his line. Greg and I look 
over his shoulder, spellbound. Greg occa¬ 
sionally whistles softly in admiration. 

There's a wreck somewhere on the track, 
and the pace car comes out. Lines of text 
in the upper part of the screen inform us 
that Number 61 is out of the race, and 
Number 73 has gone into the pits. Rhawn 
slows down, steers around scattered wreck¬ 
age ("Ouch," says Greg), and gets in line 
behind the pace car. 

"Pace lap in fourth gear, save that gas." 

"That's a good idea," Greg says. 

Fast company 

Hawaii is just the beginning. This spring. 
Papyrus and its parent company and dis¬ 


tributor, Sierra On-Line, in conjunction 
with NASCAR itself plan to launch the 
NASCAR Racing Online Series, NRO - a 
pay-per-play network with dialup local 
access numbers and assured lines, some¬ 
thing the ordinary Internet as yet cannot 
guarantee. 

NASCAR's involvement is not to be 
sneezed at. In 1995, 5.3 million people 
attended the 31 NASCAR Winston Cup 
Races.The organization hauls in an esti¬ 
mated $2 billion annually from TV rights, 
gate receipts, and memorabilia. Just by 
licensing its name, NASCAR can carry 
a whole product line. 

And when it comes to supporting online 
racing, NASCAR's not just spinning its 
wheels. 

"We currently have 12 racing divisions," 
says Blake Davidson, manager of market¬ 
ing technology for NASCAR in Daytona 
Beach, Florida, He's talking about the 
real-car kind, from the top-of-the-line 
Winston Cup to the low-budget, local- 


level Winston Racing Series."We intend 
to treat NRO online racing as the 13th 
division." 

There are aiready plenty of sim racing 
leagues, but none that offer full-out, 
head-to-head competition. A cursory Web 
surf will turn up dozens of sites devoted 
to fans of every sim racing program; typi¬ 
cally, members run their best time, alone, 
on a particular track under particular 
conditions, then send the record of their 
race to an administrator, who ranks them. 
In Hawaii, the ranking is automatic. And 
anyone can start a league - at last count, 
there were more than 30.The top leagues 

- one that Rhawn's in, for instance, features 
a "stress-test" entry requirement, in which 
"board members" box you in at high speed 

- exclude all but the most experienced 
racers. 

Rut so far, none come dose to what NRO 
intends to offer, 

"We're looking at official, and officiated, 
races," says Davidson, "complete with 202 ► 


These are real people; this is //ve. 

Jerk the wheel, brake too hard, and you can 
send someone you know into a death skid. 


BoD 
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* 201 cash prizes, sponsorship, the works/' 
In other words, the parallel universe of 
racing simulation is about to intersect with 
reality, 

Ed Martin, manager and series director 
for NRO at Papyrus, is a man with a vision, 
"Online racing is big, and it's about to get 
much, much bigger/' he says."And not just 
in terms of numbers. Eventually, we want 
to televise online races. We want to make 
these guys stars. Why shouldn't anyone 
with the capabilities have the chance to 
be as famous as real racers?" 

It gets even better,"Imagine this/' Ed 
continues. "Imagine that we take the win¬ 
ner of the online series, put him in a sim 
unit at the Daytona 500, and have him race 
against the real drivers in the actual race" 
Remember Woody Allen's Zelig , which 
inserted him into historical situations by 
means of cinematographic sleight-of-hand? 
How about Forrest Gump ? Exchange Woody 


or Tom Hanks for a hot-shit virtual racer 
and black-and-white archive footage for 
live TV, and you've got the idea, 

"We put positional sensors on the real 
race cars and digitize them into the sim, 
so the virtual racer has them on his screen. 
And we also insert the simulated vehicle 
into the live TV coverage, so fans can see 
how he's doing against Dale Earnhardt, 
Bobby Labonte, the top stock-car racers 
in the world." 

Whoa. Do those stock-car racers really 
want the company? 

I ask Bobby Labonte. Labonte drives real 
cars, real fast, for a living. Last season he 
won three Winston Cup races. At 32, he is 
one of the young lions of NASCAR. But 
Labonte's not one for flights of fancy. The 
marriage of virtual and reality? "Uh, don't 
know," he says simply in his clipped South¬ 
ern accent, I ask him instead what he 
thinks about the simulation of his world, 
NASCAR Racing, 

"Oh, I love it/' he says warmly."I mean. 


your seat don't move, you don't feel 700 
horsepower, but it's very realistic. I was 
surprised that the tracks are as realistic 
as they are," Whenever his schedule allows, 
Labonte sneaks onto Hawaii online racing 
under an assumed name and pits his skills 
against 20 or 30 virtual racers. And he 
doesn't always win, either. 

"Some of those guys are fine racers," 
he allows with gentlemanly respect. 

Racing-sims have followed the exact 
opposite trajectory from flight-sims. 

The fatter originated in big-budget mili¬ 
tary projects and commercial aviation, 
and later were adapted to the consumer 
market. Perhaps because cars aren't as 
hard to come by as airplanes, racing-sims 
were left to game designers - and then 
quickly got good enough to interest 
the pros. Labonte is only one of a grow¬ 
ing number of racers who are integrating 
sim practice into their regimen. Other 
racers are even taking part in design 
consulting. Bryan Herta, a professional 


IndyCar driver, has been working with 
Interactive I/O to make the company's 
new "virtual vehicle" as realistic as 
possible. His favorite sim, unsurprisingly, 
is IndyCar Racing //."To have a setup 
like this in your home, to me it's awe¬ 
some/ 1 he enthuses."I use it to brush up 
on tracks. I can go for hours at a time/' 
Meanwhile, virtual racers have no prob¬ 
lem whatsoever with the idea of sponsor¬ 
ship and prize money."Are you kidding? 

If I could make money doing this. I'd quit 
my job in a flash," says Lonnie Larkan,a 
36-year-old air-traffic controller who lives 
in the desert hamlet of Palmdale, California. 
We're sitting in his racing room, which is 
dominated by two fresh new Pentium PCs 
with steering wheels in front of them. 
There's a signed poster on the wall of Dale 
Earnhardt holding a Winston Cup trophy 
and three neglected-looking guitars in the 
corner. Lonnie is one of Papyrus's original 
beta testers, one of the top four or five 
online racers - and therefore a prime can¬ 


didate for stardom."Between practice and 
racing, I do three, four hours a day, easily/' 
he tells me in his Arkansas drawl, a gleam 
coming into his eye."And for real stakes, 
you can bet I'd do more." 

And practice does pay. Back at Rocking¬ 
ham, Rhawn Black, after coming out of 
the yellow flag, shoots to the front of the 
pack again. For about 20 minutes, the only 
sound in the nearly dark room (daylight's 
waning, but no one has reached for a light 
switch) is the whine of Rhawn's engine 
and those of the cars he smoothly sneaks 
up on and passes. We're all glued to the 
action. Then, without warning, disaster 
strikes. 

"Oh man," says Rhawn, throwing his 
hands up, Greg curses explosively. Some¬ 
one wrecked him - ran into him from 
behind and sent him into the wall. On¬ 
screen, the world spins around and around 
sickenmgly as Rhawn's car careens off one 
wall and then another. When it finally 
comes to a rest, there's a yellow flag out, 
and a tow truck appears, to haul the car 
back to the pits. 

Rhawn hits a few keys and the perspec¬ 
tive changes to a front view of his car. 
Ouch) The hood's torn off, and the right 
fender is bent up bad. He's going to be in 
the pits for a while. He uses the time to 
view an instant replay of the accident (the 
whole race is recorded and can be played 
back from any of 30-plus viewpoints, 
including "TV" and "blimp") and identifies 
the accident's perpetrator, car Number 
36, which escaped unscathed. Scorn is 
heaped. 

The dream 

Why do people like Rhawn, Greg, and 
Lonnie do this? What vs it about simulated 
experience that inspires such devotion, 
such resolute expenditure of so much time, 
effort, and money? Why has the pursuit of 
realism turned into a hoiy crusade? 

The sociohrstorical answer: Since the 
invention of the wheel, we have been 
developing more and more powerful and 
sophisticated technology, and using it 
to tame the world. So here we are at the 
end of the millennium, more or less mas¬ 
ters of the material universe. We have fly¬ 
ing machines, we have cordless phones, 
we have no-stick frying pans. Ho hum. 
What's next? 


For 20 minutes, the only sound in the room 

is the whine of the cars onscreen. 
Then, without warning, disaster strikes. 
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What's next is we use out technology to 
re-create the world, or create new worlds, 
for our own personal amusement. If you 
can't live it, simulate it. 

A more prosaic answer is that it's 
about dreams and money. Rhawn Black, 
Lonnie Larkan, Greg Hans, and millions 
more will probably never have the op¬ 
portunity to be a "real" race-car driver, 
however passionately they burn with the 
desire. The next best thing used to be 
television and an active imagination. 

Or a Camaro and a fistful of speeding 
tickets. No longer! Now, a relatively 
modest commitment in time and money 
will allow them to come closer to their 
dreams than ever before. 

And closer, and closer. 

The next frontiers in racing simulation 
are fast being settled. Ever increasing 
processing power and more powerful 
accelerator chips are allowing program¬ 
mers, who are already ahead of the hard¬ 
ware curve, to create experiences that are 


visually and experientially closer and 
closer to being indistinguishable from 
reality. Physics engines are becoming 
sophisticated enough that software design¬ 
ers are talking about realistic rear-wheel 
locking and true-to-life high-speed skids 
and rolls. Expect photo-real scenery and 
cars (which exist in some sims already) 
and vast improvements in Al opponents 
soon as well. 

No one will tell me when wraparound 
screens or truly workable VR helmets will 
hit the market, but no one seems to doubt 
that they will. 

Then there's "force-feedback" - steering 
wheels that respond to the car. Pulling to 
the outside on corners, jerking if you drive 
over bumps - in short, behaving like a real 
wheel in a real race car. Some arcade games 
already have them, but they remain rather 
primitive, and so far nonexistent in the PC 
games market. But they're coming.Thrust- 
master, which makes one of the cheapest 
and most popular wheel controllers on 


the market, is planning to release a force- 
feedback model in early 1997 for under 
$200, and both ECCI and Interactive I/O 
say they're ready to go - they're just wait¬ 
ing for the software companies to get with 
the program. 

Although there are at least two driving- 
sim platforms that move like a commercial 
flight simulator, tip left and right, forward 
and back, they are not interactive and are 
just way too big and expensive for the 
consumer market. 

So far. 

What happens 

In the meantime, back in Whittier (or rather, 
Rockingham), Rhawn Black has just about 
all the realism he can handle. 

Seventy seconds after entering the pits, 
three taps down, he pulls out on the track, 
fighting his car's new tendency to pull 
right. A crumpled fender is visible through 
the windshield. He mutters something 
about trying to bend it back into shape 


using car Number 36, but it's only a joke - 
pros never intentionally wreck each other, 
and neither do top-level virtual racers 
like Rhawn. 

When he gets up to speed, it becomes 
clear that the car's aerodynamics have 
changed drastically, and it's slowing him 
down. 

"There's nothing I can do with this car," 
he says resignedly. "At least if I had hood 
over my engine, I could turn 150s." Even 
with this disadvantage, though, Rhawn 
pulls closer to lesser drivers in the turns, 
where skill is everything. But in the 
straightaways, he's left behind. All the 
skill in the world isn't going to win him 
this race. 

Greg is still grumbling darkly about the 
jerk who wrecked Rhawn, and even I'm 
outraged at the injustice of it all. But to 
my surprise, Rhawn seems unperturbed. 

"This is real racing, guys," he chides us, 
still not taking his eyes from the screen. 
"In real racing, this shit happens."■ ■ ■ 
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With his hood gone and a fender crumpled, 
Rhawn has had just about 

all the realism he can handle. 


000 













Lifestreams 

^ 150 how it's explained, the result of acade¬ 
mia's distaste for Ul is clean As Card points 
out,"The classic work on user interfaces that 
sets the current paradigm was invented out¬ 
side of universities in industrial research labo¬ 
ratories and government-funded institutes." 

So why is David Gelernter, one of the lead¬ 
ing lights in CS academia, suddenly hip- 
deep in soft science? Ask a professor who 
knows him only by reputation, and chances 
are he or she will blame the Unabomber. 
Almost four years ago, Gelernter received a 
package from the Unabomber; it blew off 
part of his right hand, caused massive chest 
injuries, and put him in the hospital for sev¬ 
eral weeks.That,some suggest, could make 
anyone reexamine their mortality and even 
do something crazy like become a poet - or 
an interface designer. 

But the real answer is more complex and 
less personal. Gelernter always had an inter¬ 
est in subjects outside of the strictly techni¬ 


cal. He majored in religious studies as an 
undergrad at Yale and was in the middle of 
writing The Muse in the Machine: Computeriz¬ 
ing the Poetry of Human Thought - a book 
that attempts to explain human creativity - 
when he received the Unabomber's missive. 
The real story is that Gelernter is turning 
to "soft" computer science because, once 
again, he is ahead of the curve. He is making 
CS relevant to the 21st century. 

Given the current hype over everything 
digital, that may sound crazy. How could CS 
not be relevant in the next century? But the 
reality is that CS academia was a creation of 
the Cold War, and in the age of Netscape 
and Microsoft it's as out of place as an MX 
missile. As Peter Denning, the computer 
science department chair at George Mason 
University and one of the wise old men of 
the field, puts it,"The old days when we 
could just go into the back room and devel¬ 
op technology for the DOD are gone. Now 
we're developing technology for my mother, 
and that requires a whole new set of skills." 


Today, industry is driving the field, and 
academia is becoming increasingly irrele¬ 
vant That's why, when asked about the state 
of CS, David Gelernter leans back behind his 
cluttered desk and paints a stark picture. 

"For years, computer science has been 
struggling with antiquated Unix applications 
when all you had to do was open a Mac- 
Warehouse catalog and see applications 
with 10 times the sophistication of what we 
were using," opines Gelernter. "For years, 
computer scientists were treating operating 
system design as sort of an open-research 
issue, when the field's direction had been 
decided by commercial operations. Com¬ 
puter science has become completely cutoff 
from reality . rJ 

The problem, he continues, is not only the 
fault of military funding and its warping 
effect on academic priorities. It's that acade¬ 
mics have not been able to keep up with the 
terrifying exponential curve that has taken 
us from the ENIAC to the SGI Indy in 48 
years.This is why, Gelernter says, about a 


quarter of the academics object every time 
he gives a presentation about Lifestreams, 
because it won't "scale."They insist that as 
the number of Lifestreams users grows, the 
system will have greater and greater compu¬ 
tational and storage requirements than can 
possibly be met. 

"Computer science is absolutely lost in a 
world of abundant power. Academics are 
still terrorized by issues of scaling.The 
whole field hasn't gotten to the other side 
of the moving wave of history.They are 
still on the resource-conservation side, and 
it's the other side - the creative, resource¬ 
squandering side - where the future is. 
People are reluctant to go there because 
they're worried about being criticized for 
having science fiction scenarios, having 
their heads in the clouds, not being serious 
engineers. But that's the intellectually inter¬ 
esting place to be." 

Gelernter's grandiose rhetoric and pipe¬ 
smoking affectations sometimes remind me 
of an aging parent in a black leather jacket - 


he's making a stab at becoming something 
he isn't. But if computer science is going to 
shed its old, tired traditions and become a 
discipline that helps propel the next century, 
it's going to require professors like David 
Gelernter and projects like Lifestreams. 

The trouble with desktops 

Which is not to say that Gelernter came up 
with the Lifestreams project out of some 
altruistic and purposeful effort to save com¬ 
puter science - he is also trying to save 
himself. Save himself, that is, from the steady 
stream of information that flows into his 
office and threatens to drown him. 

The state of Gelernter's office is discussed 
by his grad students the way most people 
discuss the weather."How many inches?" 
one asks another, referring to the depth of 
newspapers, technical preprints, and other 
academic detritus that covers the carpeted 
floor. His desk is even worse; it is littered 
with piles of books that almost entirely 
obscure the man behind the desk. Clearly 
this is not someone who would place much 
confidence in the idea of the "desktop 
metaphor" Indeed, Gelernter admits that his 
electronic file system is just as cluttered, just 
as disorganized, as his physical space. 

For Gelernter, this situation reflects an 
abject failure of technology. A failure that he 
has no choice but to rectify. With a weary 
wave of his hand, as if to reflect the unpleas¬ 
ant duties that even the most brilliant minds 
must sometimes stoop to, he says,"As con¬ 
sumers of computing, we had a responsibility. 
It had reached the point a few years ago 
when the tools I had available for organizing 
my electronic life were wildly, desperately 
inadequate. I was wasting too much time, 
and something had to be done." 

I would have been tempted to reply with 
something to the effect of "a wise man 
doesn't blame his tools,"except that recently 
I had been hearing similar sentiments from 
other UI researchers. Even Don Norman, an 
interface guru and fellow at Apple Computer, 
the true home of the desktop metaphor, had 
bluntly told me,"The desktop is dead." 

The problem, Norman said, is that the 
desktop has outlived Its useful ness. "The 
desktop worked very well on the old 128K 
Mac with no hard disk. You could scatter 
everything around and still see it on the 
screen. But today we have thousands of 
thousands of items - more than can 


"The old days are gone. Now we're 
developing technology for my mother, 
and that requires a whole new set of skills." 
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possibly fit on the screen/' 

Perhaps this state of affairs should come 
as no surprise. In an industry in which obso¬ 
lescence is measured in days, the desktop 
metaphor has exhibited astonishing 
longevity- It made its first appearance on 
the Xerox Star, developed at Xerox PARC 
during the late 1970s, where overlapping 
document windows could be moved 
around like pieces of paper on the screen. 
The idea was refined in 1982 and enhanced 
for Apple's Lisa computer, which used icons 
to represent files and allowed users to 
move these icons around the screen and 
into folders. 

At the time, the desktop metaphor was 
truly revolutionary. It was the visual repre¬ 
sentation of the secret world of bits. Users 
saw their files as objects that really existed. 
And by deciding where to position their files, 
users could classify them - those located at 
the top of the screen were the ones to be 
dealt with first for exam pie. 

But, points out Gelernter, this was "before 
the Internet in its modern sense, before 
the explosion of email, before systems had 
been accumulating files for a decade.Today 
the desktop is just crazily obsolete. We 
would consider it ridiculous for people to 
be routinely driving around in 20-year-old 
automobiles. Why are we doing it with user 
interface?" 

In trying to answer that question, I found 
myself digging through musty academic 
journals in search of alternative methods 
for organizing our electronic lives. What 
I turned up was astonishingly sparse. Pro¬ 
posed replacements for the desktop are few 
and repetitive. I came to lump them together 
in three categories: spatial, semantic, and 
networked. 

Spatial is the largest by far. Stretching 
back to 1976, when Negroponte and three 
others proposed the Spatial Data Manage¬ 
ment System, researchers have been capti¬ 
vated by the dream geography of data 
space,They al! face the same problem, how¬ 
ever, that has rendered the desktop obso¬ 
lete: scaling. How do you represent such 
a huge space on such a small screen? 

In trying to address this problem, 
researchers have come up with some fairly 
clever techniques. For example, George 
Furnas, formerly at Bellcore and now a 


professor at the University of Michigan's 
School of Information, pioneered the idea 
of J 'fisheye views," which show distant 
objects at a smaller size - allowing more 
icons to be packed onto a screen. At Xerox 
PARC, Stuart Card and others developed 
"cone trees/'a very efficient method of 
viewing large hierarchies that works by 
mapping trees onto three-dimensional 
cones that can then be rotated by users. 
While these schemes are vastly better at 
showing information than the current 
2-D desktop, they suffer from problems of 
their own. Change the position of a file in 
a cone tree, for example, and the whole 
tree must be rejiggered, causing users to 
lose their bearings. 

A second, much smaller, group of research 
has focused on semantic organizations. 
Instead of sorting files in terms of folders 
and location, these schemes organize files 
by content. It's similar to how search 
engines such as AltaVista and HotBot orga¬ 
nize the Web.The best example of this was 


a short-lived project at MIT called the 
Semantic File System, which eliminated the 
directories in Unix and replaced them with 
means to efficiently address files by their 
content. It's a compelling solution - I find 
myself using the Mac's Find command more 
and more as my hard drive grows - but a 
bit unwieldy for most uses. 

The third type of organization is repre¬ 
sented by Vannevar Bush's Mem ex, Ted 
Nelson's Xanadu, and today's World Wide 
Web: documents are organized in relation 
to other documents by means of links.This 
kind of networked organization allows for 
far richer structures than the simple tree 
hierarchy formed by folders on a desktop. 

If Microsoft's recent announcements about 
integrating the Web into the OS pan out, 
we may soon see a hybrid of these two 
schemes. Unfortunately, that will only make 
things more confusing: the classic problem 
of becoming "lost" in hyperspace will be 
combined with the visual shortcomings of 
the desktop. 


Lifestreams 

And then there is Lifestreams. (Despite the 
seeming obviousness of using chronology 
as a central organizing principle, Lifestreams' 
only real predecessor is a proposal published 
by British psychologist Mark Lansdale in 
1992.) Unlike spatial and networked schemes, 
which require users to come up with their 
own, highly arbitrary classifications, and 
unlike semantic schemes that place the 
burden on the computer, chronological 
ordering is clearly defined and unarguable. 
There is no worrying about whether a docu¬ 
ment belongs in the Letters folder or the 
New Project folder. It simply takes its rightful 
place in the time-ordered stream. 

Finding documents is easier, too. Instead 
of following links or guessing keywords, we 
can simply scroll back in time, using our 
memory for hints, "Hmm, I remember writing 
that letter after getting back from Japan." 
Even better, when we find the document, we 
also find the surrounding context. Eric Free¬ 
man, the Yale PhD who has implemented all 


of Lifestreams, likes to quote Terry Cook, 
director of the Records Deposition Division 
at the National Archives of Canada, to show 
why this is important. Cook states that the 
key to effective recordkeeping "lies in being 
able to determine, sometimes long after the 
fact, not only the content but also the con¬ 
text of a record in question." And Cook has 
studied cases in which lack of context made 
electronic records useless. 

Finally, chronological ordering underlies 
many types of information, making Life- 
streams incredibly general and flexible. 

Not only does it organize your files, it orga¬ 
nizes your email. Lifestreams can also act 
as a calendar by attaching notes to future 
dates on your lifestream. Visiting a Web 
page? A card with that URL will be automati¬ 
cally placed into your stream. Even movies 
that you watch fall into the Lifestreams para¬ 
digm: each video frame is a card in the 
movie substream. 

It should be clear that Lifestreams is much 
more than a file system with time and aoe ► 


The key to effective recordkeeping 
"lies in being able to determine not only the 
content but the context of a record." 


Bom 
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* ids date information. It's not like using 
the Mac Finder with the View by Date 
option selected. Instead, it's an entire archi¬ 
tecture that defines the structure of our 
lifestreams, how they are stored, and the 
operations that can be performed on them. 
It is, in Gelernter's words, "a cyberstructure - 
a data structure that lives on the network." 

This reliance on the network is important 
because it addresses the most common 
objection to Lifestreams: scaling. How can 
someone's entire lifestream - ideally starting 
with that person's birth certificate and 
including every email they have exchanged 
and every document they have read or 
created - be stored on their hard drive? The 
answer is that it can't. Each person's com¬ 
puter acts as a cache for their lifestream, 
storing only the most recent documents. 
Older parts of the lifestream are archived on 
some server across the network, accessible 
on demand. Even this will require massive 


ing card.Transfer allows a card in one 
lifestream to be moved to another stream 
and is essentially a communications opera¬ 
tion.To send email with Lifestreams, you 
transfer a document card from your 
lifestreams to the recipient's. 

Right now, Lifestreams works only on 
Unix workstations (although Eric Freeman 
is currently porting the system to Java to 
make it platform-independent). So while 
1 wasn't able to use Lifestreams to organize 
my day-to-day electronic existence, I did 
spend some time at Yale getting the feel of 
the system. And despite its rather clunky 
graphical interface - normal for a research 
project -1 found it profoundly appealing. 
Most notably, I discovered that being able 
to scroll back through ail my documents - 
whether Web pages or email - provided a 
very satisfying feeling of being in control, of 
knowing that everything was still there.That 
doesn't happen with the desktop. With my 
Mac, I know about the few files I commonly 
use, but the rest are buried in folder hierar¬ 


"Every now and then, Lifestreams helps you 
manage information transactions that you 
wouldn't have been able to do any other way." 


resources, but Gelernter's group feels confi¬ 
dent that it will be able to ride the historically 
steep decline in the cost of mass storage to 
success. 

But it's the five basic operations that are 
permitted by Lifestreams'architecture - 
Find, Squish, New, Clone, and Transfer - that 
really define the system. Find allows the user 
to enter some criteria, such as keywords of a 
message title, and then creates a substream 
of all the entries in your lifestream that meet 
these criteria.This essentially adds a seman¬ 
tic capability to the system, creating the 
equivalent of subject directories on the fly. 
Squish takes a substream and then com¬ 
presses it, in some content-dependent way. 
For example, performing a Squish on a 
movie substream would play the movie. 

A Squish on a series of stock updates might 
display a graph of the stock's price over 
time,This is the most powerful of the basic 
operations and the most open-ended. 

New simply creates a card in the fife- 
stream, and Clone makes a copy of an exist¬ 


chies, lurking in places that I haven't 
explored and no longer remember - they 
have essentially fallen off the edge of my 
virtual world. 

The client-server model of Lifestreams, 
whereby most of your data is stored on a 
remote machine (the server) and your local 
computer serves only as a cache, also 
seemed well-suited to how most of us work. 
I could log in from my Mac at home, my IBM 
at the office, or my Newton on the road (yes, 
they initially developed a Newton interface) 
and still have access to all my files. However, 
some may find the idea of storing files on a 
remote machine that isn't under their con¬ 
trol a bit disturbing, Gelernter and Freeman 
promise that encryption will be used in a 
production version of Lifestreams to protect 
users' privacy. 

What I couldn't tell is if Lifestreams truly 
succeeds as the next-generation interface. 
Success, of course, is tough to define for 
something this general. Certainly it must 
be better than the current desktop para¬ 


digm. But what is the real goal? When I ask 
Gelernter, he is pointed and succinct:"Every 
now and then, Lifestreams helps you man¬ 
age information transactions that you really 
wouldn't have been able to do any other 
way. But mainly, Lifestreams cuts down the 
friction. It makes life less of a nuisance, it 
makes the overhead go away. And really, 
the only thing that matters to a person in 
the end is to have the time - the little time 
that he's got - and use it the way he wants. 
That's the whole objective right there: not 
wasting time/' 

Evaluating Lifestreams 

All of which sounds very good, but it begs 
an even harder question: How do you 
measure that? 

Deciding whether Lifestreams is success¬ 
ful will determine its fate, but figuring out 
how to decide will determine the future 
of computer science. Because right now, 
nobody even knows where to begin. 

Back when I was a computer science grad 
student studying parallel computing - just 
a few years ago now - determining the suc¬ 
cess of someone's research was terrifyingly 
black and white and followed a standard 
pattern. Someone would give a talk about 
a software application that they had paral¬ 
lelized.They would drone on and on while 
nobody paid attention until they reached 
the final part of their talk: the speedup curve. 
This is a simple line graph that shows how 
much faster a program runs based on how 
many processors it uses. Suddenly, everyone 
would wake up. If the line graph showed 
that on, say, 32 processors the program ran 
about 30 times faster, then the project was 
very successful. If it ran only eight times 
faster, it was a failure. 

That kind of empirical, quantitative evi¬ 
dence has served computer science well. It 
has allowed us to stay on the exponential 
curve of improvement mandated by Moore's 
Law. But it simply doesn't work once the 
vagaries of human behavior enter the equa¬ 
tion. This breakdown is palpable* When Eric 
Freeman gives talks about Lifestreams - his 
PhD thesis - none of the other professors 
at Yale are sure how to judge it* Where's the 
speedup curve? Suddenly, the whole acade¬ 
mic model of CS breaks down. 

Of course, there are plenty of other fields 
outside of engineering that must face this 
problem.The question becomes which one 
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makes the most sense to emulate. And this 
is where those involved in user interface 
research separate into two warring factions: 
the social scientists versus the artists.The 
social scientists are those who believe 
computer science needs to become more 
like cognitive psychology and ethnography. 
They believe that empirical data, in the 
form of rigorous user studies, can be gath¬ 
ered and used to evaluate design decisions. 
The artists, on the other hand, see any 
attempt to inject quasi science into what 
is essentially a creative act as worthless. 
David Gelernter falls squarely into this 
latter camp. 

"We definitely don't want CS to become 
like sociology," he beg ins. "We want to 
become like architecture, design, or music. 
Social science can disappear from the uni¬ 
verse, and nobody would mind. But art has 
its own standards that are hard and rigor¬ 
ous. They happen to be subjective, ultimately 
aesthetic and emotional, but they can be 
tremendously serious,The problem with 
sociology is pretending that it's science 
when it's not Architecture doesn't pretend 
to be what it's not. it says, Here is a building. 
What we try to do is make it beautiful and 
powerful." 

It sounds like a radical position, but it is 
echoed by people such as Alan Kay, the 
acerbically opinionated researcher who is 
largely responsible for Inventing the desk¬ 
top metaphor while at Xerox PARC. His rant 
on the subject almost exactly parallels 
Gelernter's, except that he uses musical 
training - with its emphasis on performance 
and practice instead of dry academic theo¬ 
rizing - as the model that computer science 
should emulate. 

"If you look at universities in the US, you'll 
find both musicology degrees and perfor¬ 
mance degrees. Musicology degrees are like 
computer science degrees - they are based 
on papers and analysis, and have very little 
to do with actually creating something new. 
But performance degrees are what CS 
degrees should be like.They train people 
with the skills you really need" 

If you want to see the contrasting 
assumptions and results of this rhetorical 
warring between artists and social scien¬ 
tists, look no further than the recent 
exchange between David Gelernter's 


colleagues and Bonnie Nardi in the pages 
of Computer-Human Interaction Bulletin, 

Nardi is a tall, soberdooking researcher 
at Apple Computer and an anthropologist 
(her PhD involved a computer simulation 
of bands of hunters and gatherers). While 
developing an intelligent agent product for 
Apple, she headed a small experiment to 
study how users organize and find informa¬ 
tion. By watching about 15 people do vari¬ 
ous tasks on a Macintosh and a Windows 
machine, they found that users rely on visual, 
spatial cues to locate files and found that 
few users relied on old, archival information. 
Both of these findings, they pointed out in 
a July 1995 paper, were clear support for 
the desktop metaphor What they didn't 
mention, although they could have, is that 
the findings were also arguments against 
Lifestreams. 

In a rebuttal paper published in the same 
journal five months later, Freeman and his 
colleagues challenged the Apple team's 
conclusions. Of course they discovered that 


people relied on visual cues, Freeman's team 
pointed out, because that's all that is avail¬ 
able on Macintosh and Windows PCs.lt 
would be like studying people listening to 
the radio and deciding that they didn't want 
pictures. As for the assertion that most peo¬ 
ple don't need archival information, says 
Gelernter, "this is the sort of observation that 
intuitively seems wrong, but as you think 
about it more ... it seems even more 
wrong."That "most people"doesn't include 
gardeners who need to know which peas 
and zinnias tend to do well and keep logs 
to that end, or stock investors who need to 
know how a company tends to behave, or 
people whose cars sometimes break and 
need to be able to recall that when they 
heard a noise seven years ago the car was 
about to break, et cetera. 

Unsurprisingly, no real conclusion has 
been reached in this debate: Nardi has writ¬ 
ten a rebuttal to Freeman's rebuttal to 
appear in a future issue of the bulletin. Free¬ 
man's team says it'll publish a rebuttal to 


that But the debate illustrates the limita¬ 
tions of both approaches. Nardi's research 
was very effective in revealing how people 
use the current desktop, but the findings 
were extrapolated further than they could 
really go. As Nathan Myhrvold, Microsoft's 
technology gum, points out,"Doing user 
testing is a fine thing, but it doesn't help you 
create. It's the difference between being a 
proofreader and being a writer." 

On the other hand, proofreaders definitely 
have their place, and there is a consensus 
among the user interface researchers 
I spoke with that Gelernter's ideas could use 
a little more copyediting. As Don Norman, 
the Apple fellow and cognitive psychologist 
puts it,"Gelernter is a brilliant man and very 
logical, but he doesn't know human memory." 
While it's true, Norman says, that people 
often remember things with temporal clues, 
this is just one of many ways - and not nec¬ 
essarily the best way."The proper solution," 
he says,"is multiple solutions."This was a 
line echoed by nearly everyone. Agrees 


Jakob Nielsen, a user interface researcher at 
Sun Microsystems,"The temporal dimension 
is very important, but you cannot just do a 
time-based interface - it would be as bad as 
today's spatial interface. People are multi¬ 
dimensional." 

Gelernter rebuts these objections by 
pointing out that Lifestreams is multidimen¬ 
sional: it has the Find command that allows 
for other searches based on keywords or 
tags.True - but both of these dimensions 
are profoundly nonvisuaL Given that 70 per¬ 
cent of human input capacity is through our 
eyes, this seems like a serious shortcoming. 
Nonetheless, as Gelernter is fond of pointing 
out, this discussion is in some ways moot. 
Because, thanks to the revolution that is 
shaking CS academia, there is a new metric 
for evaluating work: the marketplace. 

The invisible hand 

Computer science has traditionally been 
richly funded by government largess. While 
grad students in other departments 2oa ► 


"We definitely don't want CS to become 
like sociology,"Gelernter says."We want to 
become like architecture, design, or music." 


QoH 
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< 207 fight for TA positions to pay tuition, 
computer science students at top universi¬ 
ties are almost always supported by money 
from Arpa,the NSF, or other government 
grants.The downside, of course, is that com¬ 
puter science research has been bent to the 
needs of nuclear simulations and the like. 

"lifestreams is, in academic terms, very, 
very unfundable," admits Gelernter, almost 
proudly* "It's not what scientists are sup¬ 
posed to be worrying about at all." So, in 
a twist that is becoming increasingly com¬ 
mon, Gelernter looked elsewhere for fund¬ 
ing. He turned to venture capitalists.The 
outcome, he says, has been astonishingly 
positive."It has been a real eye-opener for 
us to discover how much easier it was to 
make Lifestreams a reality in the commercial 
world than in the academic world." 

Geiernter and Eric Freeman have formed 
an independent company backed by private 
investors to create and market Lifestreams. 


They plan on shipping the first Java alpha 
version of the product before summer's end. 
And although they admit that there is pres¬ 
sure on them to move the company out to 
Silicon Valley, for now it remains based in 
New Haven, near Yale* 

Of course, there has been the predictable 
hand-wringing about this commercial trend 
from some quarters. The standard objection 
Is to point to the Arpa-funded creation of 
the Internet and argue that something like 
that just wouldn't happen in a market-driven 
world. Even if you ignore that Ethernet - 
which was as important to the growth of 
the Internet as TCP/IP - was developed by 
Xerox, this argument rings false, 

Peter Denning points out that "when we 
think back over the major advances in tech¬ 
nology that created previous eras and the 
famous names that go with them (e.g., 
Edison), we see that they were entrepre¬ 
neurs and did what they did at the indul¬ 
gence of their companies or with their own 
resources.There was no such thing as gov¬ 


ernment funding. We had an explosion of 
technology then, and I see no reason we 
cannot have another explosion in the years 
ahead." 

Which isn't to say that there aren't dan¬ 
gers* Students at UC Berkeley talk about 
how, the atmosphere of the department 
changed noticeably when Professor Eric 
Brewer recently turned his search-engine 
research into a commercial product. Sud¬ 
denly, those students who were working on 
the system became secretive about their 
research. Similarly, when Pattie Maes at MIT 
formed Firefly, one student's thesis was 
embargoed to keep the inner workings of 
Firefly private. But while these types of 
events are disheartening, they are also self- 
limiting. Those who put commercial inter¬ 
ests first will find themselves dismissed from 
academic circles because they have failed to 
meet the canonical rule: publish or perish. 

Just as important, industry has plenty of 
reasons to make sure academia stays 
around. Myhrvold, for example, is hugely 


supportive of academic research, despite 
the fact that Microsoft has its own advanced 
research group."Why do we need acade¬ 
mics? Because we can't hire the world.That's 
why we present papers at Siggraph and try 
to support university research: to tap into 
the global brain." 

Coda 

For now, Lifestreams'future as the next user 
interface is as uncertain as the rifts in com¬ 
puter science it runs through- As Gelernter 
points out,"With something like Lifestreams, 
we won't be able to make any believable 
assertions about its having worked or not 
for a decade." 

The program should find success in 
certain vertical markets - such as medical 
recordkeeping. It makes a lot of sense for 
a patient's digital record to be seen as a 
chronological stream of X-rays, prescrip¬ 
tions, and diagnoses. 

Although this chronological approach is 
too one-dimensional for general applica¬ 


tions, Lifestreams serves as an important 
proof of concept. It shows how valuable 
chronological ordering can be - while show¬ 
ing that chronology by itself is not enough. 
And pieces of it will most likely be incorpo¬ 
rated into whatever does end up killing the 
desktop. 

In short, Lifestreams will have done exactly 
what all research projects should do: take 
one idea and stretch it to an extreme.The 
result may not be suitable for the market¬ 
place "as is/' but it certainly bares the idea's 
strengths and weaknesses* 

So how can computer science as a disci¬ 
pline encourage "soft" work like this without 
losing its rigor and empirical foundations? 

It can either be torn asunder by the debate 
between the scientists and the artists, or it 
can gracefully divide. Just as engineering 
has gone through a process of mitosis over 
the years - begetting materials engineer¬ 
ing, civil engineering, et cetera - so will 
computer science* 

"Computing has gone from something 
tiny and specialized to something that 
affects every walk of life," points out 
Myhrvold/'lt doesn't make sense anymore 
to think of it as just one discipline* 1 expect 
to see separate departments of user inter¬ 
face, for example, to start emerging at uni¬ 
versities." 

He's almost certainly right. In an Influential 
paper titled "The Computer Reaches Out: 
The Historical Continuity of Interface 
Design," Jonathan Grudin of UC Irvine half- 
seriously compares the development of 
computers with human development."In 
a manner somewhat similar to a growing 
child, the computer is reaching out into its 
environment," he argues. 

Initially, computer development focused 
on basic physical functions - hardware.This 
"computer-infant"interacted only with its 
parents,the engineers. As it became more 
accomplished, it expanded its reach with 
software and peripherals. It learned enough 
of a primitive language that programmers 
could teach it to do new tasks. Now, con¬ 
cludes Grudin, computers are reaching out 
to individuals who are less inclined to adapt 
to them - end users* 

This new stage of computing requires 
very different pedagogical skills from those 
possessed by engineers and programmers. 
Like its offspring, It's time for computer 
science to grow up*» ■ ■ 


Lifestreams shows how valuable 
chronological ordering can be - while showing 
that chronology by itself is not enough. 
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Haraway 

+ 159 polymorphous object of belief, 
knowledge, and practice" The immune 
system is a perfect example of the net¬ 
worked consciousness of the cyborg age. 

1 L ! s also a good example of what Haraway 
means when she denies there's any such 
thing asS the abstract. In the end, her work 
and her life, her friend's death, and theo¬ 
retical biology are all tangled together: a 
messy web of personal pain, politics, 
and science. 

By the late ’70s, Haraway was at Johns 
Hopkins teaching Ihe history of science 
and thinking about apes and the people 
who study them. “At that time " she 
remembers, “primate behavior was a 
matrix for ail kinds of debates about 
aggression, sexual violence, dominance, 
and hierarchy" As she wrote in Primate 
Visions (1989, Routledge), the book that 
came out of her academic work at the 
university, “The commercial and scientific 


traffic in monkeys and apes is a traffic in 
meanings, as well as animal lives.” 

Prim a tolo gists, she argues, are working 
in the “borderlands,” where the differences 
between animals and humans are defined 
- differences that are messier than people 
think. If apes are not fundamentally dif¬ 
ferent from people, then our feeling of 
righteous superiority over animals may 
be based on thin air. And since primates 
are our close evolutionary cousins, their 
behavior may contain significant clues to 
the development of our own - or serve to 
mirror our view of it. 

Often, primatologists 7 pictures of ape 
society contain covert justifications of 
a particular human, social, or political 
model. Male primatolegists often showed 
these societies run by powerful males 
with female harems; a later generation 
of female primatologists found very dif¬ 
ferent forces at work. As always, politics 
is threaded through the most objective 


science. “Primates " Haraway remarks, 
“are a way into thinking about the world 
as a whole ” 

The state of people 

Haraway finally wound up teaching at 
UC Santa Cruz. After the conservatism of 
Baltimore and Johns Hopkins, California 
came as a relief. “It was like coming 
home " she laughs, recounting a bizarre 
story about a radical birthing group and 
a placenta-eating ceremony. “1 understood 
T was in my community. These were folks 
who would understand the craziness of it 
all.” It's an oddly moving thing to say. 
Haraway is faced with a world of warring 
factions, colliding ideologies, clashing 
oppositions: the state and Lite people, gay 
and straight, capitalism and communism, 
human and animal, people and machines. 
It is all, of course, completely crazy. She 
has a habit of describing the unlikeliest 
people as “folks * so you get “the folks at 
the Pentagon” and “the folks fighting the 


Vietnam War.” The cyborg idea may in the 
end be Donna Haraway’s way of showing 
us how to let folks be folks, rather than 
carving them up into cruel, arbitrary div¬ 
isions. And with that, Healdsburg sud¬ 
denly seems the perfect vantage point 
from which to observe the madness of 
the modern world. 

So Donna Haraway sits on the porch, 
sips a beer, and pets her elderly cat, 
which recently had a run-in with a rac¬ 
coon. She’s as complicated, as messy in 
her allegiances and interests as we could 
wish for in a witness to the cyborg age. 

If we’re going to build a humane techno- 
culture, instead of a Kafkaesque nighL- 
rnare, w r e would do well to listen to what 
she has to say. 

“Technology is not neutral We’re inside 
of what we make, and it’s inside of us. 
We’re living in a world of connections - 
and it matters which ones get made and 
unmade " m m m 



Haraway is as complicated, as messy in her 
allegiances and interests as we could 
wish for in a witness to the cyborg age. 
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Cyborg Ancestry 

< is* tons with built-in autonomy." 

All of which winds the story back to one 
man's personal science and the beginnings 
of the Cold War. 

Norbert Wiener wrote Cybernetics , or Con¬ 
trol and Communication in the Animal and 
Machine in 1948.The book was nothing if 
not ambitious. Wiener, an MIT mathemati¬ 
cian, saw amazing similarities between a 
vast group of different phenomena. Catch¬ 
ing a ball,guiding a missile, running a com¬ 
pany, pumping blood around a body - all 
seemed to him to depend on the transmis¬ 
sion of "information/'a concept floated by 
Bell Laboratories'Claude Shannon in his 
founding work on information theory. More 
specifically, these processes seemed to 
depend on what the engineers had begun 
to call "feedback." 

Wiener took the name cybernetics from 
the Greek kubernetes , meaning "steersman," 
and the image of a classical helmsman, hand 
on the rudder of a sailing ship, perfectly 
captures the essence of his idea. Palinurus, 
approaching the rocks, gets visual informa¬ 
tion about the ship's position and adjusts 
course accordingly.This isn't a single event 
but a constant flow of information. 

Palinurus is part of a feedback loop, his 
brain getting input from the environment 
about wind speed, weather, and current, 
then sending signals to his arms to nudge 
the ship out of danger. Wiener saw that the 
same model could be applied to any prob¬ 
lem that involved trying to manage a com¬ 
plex system and proposed that scientists 
use the same framework for everything. 

Wiener's followers saw cybernetics as 
a science that would explain the world as 
a set of feedback systems, allowing rational 
control of bodies, machines, factories, com¬ 
munities, and just about anything else. 
Cybernetics promised to reduce "messy" 
problems such as economics, politics, and 
perhaps even morality to the status of sim¬ 
ple engineering tasks: stuff you could solve 
with pencil and paper, or, at worst, one of 
MIT's supercomputers. 

The cyborgmakers were in the business 
of making Wiener's ideas flesh. For them, the 
body was just a meat computer running 
a collection of information systems that 
adjusted themselves in response to each 
other and their environment. If you wanted 


to make a better body, all you had to do was 
improve the feedback mechanisms, or plug 
in another system - an artificial heart, an all- 
seeing bionic eye. It's no accident that this 
strangely abstract picture of the body as a 
collection of networks sounds rather like 
that other network of networks, the Internet; 
both came out of the same hothouse of 
Cold War military research, 

Wiener's dream of a universal science of 
communication and control has faded with 
the years. Cybernetics has given rise to new 
areas like cognitive science and stimulated 
valuable research in numerous other fields. 
But almost no one today calls themselves 
a cyberneticist. Some believe that Wiener's 
project fell victim to scientific fashion, its 
funding sucked away by flashy but ulti¬ 
mately pointless Al research. Others think 
cybernetics was killed by the basic problem 
that the nuts-and-bolts mechanisms of con¬ 
trol and communication in machines are 
significantly different from those in animals, 
and neither are very like control and com¬ 
munication in society. So cybernetics, which 
was based on an inspired generalization,fell 
victim to its inability to deal with details. 
Whichever perspective is true (and as with 
most such stories, the truth is likely to be 
a mixture of both), cybernetics has left two 
important cultural residues behind.The first 
is its picture of the world as a collection of 
networks.The second is its intuition that 
there's not as much clear blue water between 
people and machines as some would like to 
believe.These still-controversial concepts are 
at the bionic heart of the cyborg, which is 
alive and well, and constructing itself in a 
laboratory near you. 

The '90s cyborg is both a more sophisti¬ 
cated creature than its '50s ancestor - and 
a more domestic one. Artificial hip joints, 
cochlear implants for the deaf, retinal 
implants for the blind, and all kinds of cos¬ 
metic surgery are part of the medical reper¬ 
toire. Online information retrieval systems 
are used as prosthetics for limited human 
memories. In the closed world of advanced 
warfare, cyborg assemblages of humans and 
machines are used to pilot fighter aircraft - 
the response times and sensory apparatus 
of unaided humans are inadequate for the 
demands of supersonic air combat.These 
eerie military cyborgs may be harbingers of 
a new world stranger than any we have yet 
experienced. - Hari Kunzru 


Lucas 

■+ 166 Many people further believe that 
their informational image, so to speak - 
say, their address - should also be just as 
private* Do you think others should need 
my permission to use my name and 
address? 

I think so, but the one that gets abused 
most, actually, is the image. That people 
should own their own image, which is 
true in the most primitive cultures, is 
something we've given away. It's just 
become a cultural thing. Obviously, the 
electronic media would go nuts if you 
couldn't lake people's picture without 
asking permission. But how do you ratio¬ 
nalize a supermodel who makes her liv¬ 
ing posing for pictures at $5,000 an hour, 
yet the paparazzi can come along and 
take her picture and then turn around 
and sell it for, say, $50,000 to the cover 
of People magazine, and that’s legal. And 
you don’t need to pay her. 

Computers make this more fascinating 
because someone could create a working 
model of your face, that is, a 3-D virtual 
likeness of you. The artist would have 
spent a lot of time doing it, so they would 
think they own that likeness, and you, 
as the subject, might think you would 
own it. 

Unfortunately, in this country the issue 
is where does il go? If you pul it on the 
show Friends, you'd get sued. But you 
wouldn't if you put it on Entertainment 
Tonight, which is considered news. And 
what is the difference between those two 
shows? Nothing, 

Are you surfing the Web these days? 

When I'm interested in something, I'll 
look il up, but 1 don’t have time to just 
spend on the Web. 

So do you think there's anything worth 
paying attention to on the Web, or is it 
just a fad? 

I think it’s very important It'S a great 
asset for education and ibr school and 
for anybody doing research. The social 
aspects of it are very interesting. It's a 
kind of new town square - a place where 
people go and meet. Our society doesn’t 
foster lhaL kind of thing, which was the 
center point of most communities 100 
years ago. The Net, I think, is renewing 
that whole concept of social interaction. 
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Are you using the Net in that way? 

Not very much. Again, my issue is I’ve got 
a lot of stuff that goes on in my life. 

Do you use email for that? 

No. No. For being sort of a state-of-the- 
art guy, my personal life is veiy urcstate- 
of-the-art, It’s very Victorian, actually. 

I like to sit on a porch and listen to the 
flies buzz if I have iive minutes, because 
most of my life is interacting with people 
all the time, I interact with a couple of 
hundred people every single day, and it’s 
very intense. Pve got three kids, so I inter¬ 
act with them whatever’s left of the day. 
The few brief seconds I have before I fall 
asleep are usually more meditative in 
nature. 

When you were growing up, films were 
something that everybody stood in 
line for* Of course, these days, with big 
screens in our houses, the crowds are 
going to be hard to replicate* Do you 
think that's a big deal? Will we lose the 
association of movies and a crowd of 
other people? 

1 don’t think we will. That’s the experi¬ 
ment I’m doing with reissuing the Star 
Wars trilogy. What we’re doing is to say, 
“Here is a movie that was designed to 
he seen on the big screen with a lot of 
other people. It’s a communal experience 
and something that needs overwhelming 
size to make it the kind of experience it 
was designed to be, and it was. It was 
designed to he on a wide screen with full 
surround sound, with a lot of other peo¬ 
ple sharing the moments.” There’s some¬ 
thing about the shared experience of 
everybody laughing at the same moment, 
everybody gasping at the same moment, 
everybody yelling and cheering at the 
same moment that takes it to a whole dif¬ 
ferent level than just sitting and watching 
it on a TV screen. 

We will see w T hat happens, because 
nobody has tried to reissue a movie on 
the scale we’re doing since video has 
been invented. When w r e started, there 
was a lot of skepticism about whether 
all the money poured into refixing the 
movies would ever be recouped and all 
that sort of thing, but my feeling is it’s 
like going to a baseball game or a rock 
concert. You can see it better on television 
or hear it better on the album; but there’s 
something about the experience of being 


there that lifts it way above just listening 
to the CD or watching it on TV. 

So will you shoot your future films for the 
large screen, or the small TV screens that 
are more ubiquitous? 

I love television because you can tell differ¬ 
ent kinds of stories that you could never 
tell on die big screen. The big screen is 
very demanding in a very particular kind 
of w r ay; on the small screen you can actu¬ 
ally tell a more Intimate story with more 
intellectual content. 

I can foresee a third screen happening, 
a home screen somewhere between TV 
and a movie screen in size. 

What’s happening is the movie screen is 
becoming that “third” screen, and the big 
screen is becoming the IMAX or the next 
3-D, super-engrossing experience. They’re 
building more and more of these. Before, 
there were like 20, and now there’s more 
than 200 IMAX, OmniMax, 3-D experi¬ 
ence theaters. And their films are getting 
a little bit longer and a little more dra¬ 


watch. So the creator can he more adven¬ 
turous. You can tell more interesting sto¬ 
ries on TV than on film because there 
are more outlets, cable and such. Feature 
films are so expensive that what you 
make has to fall into three or four market 
niches or it is simply not going to happen. 
Digital technology allows us to cross media. 
Normally TV is limited by resources to 
talking heads. But I was able to do grand 
scale on TV for the same budget because 
I was using digital technology. And digi¬ 
tal technology allows me to make stories 
for film on a bigger, epic scale, with a 
grander sweep, than was even conceiv¬ 
able before. 

Another question about scale: "Two guys 
in a garage” is the basic building block 
of Silicon Valley. Can you imagine a time 
when a culturally significant movie can 
be made by just two guys in a garage? 
Definitely. Definitely. That’s what we did 
in film school. So far nothing culturally 
significant has been made in a film school, 


"That people should own their own image, 

which is true in most primitive cultures, 
is something we've given away." 


matic. Most multiplexes are probably 
going to end up with one of those, and 
you’re going to see more people making 
movies for those screens, so that’s going 
to he this kind of super-encompassing 
experience. Then at home you’ll have a 
TV screen, which will be, you know, 5 feet 
by 2 feet. 

And someday it will be high-definition TV. 
Will HDTV change the nature of what is 
shown on television? 

I don’t think it will change content much 
at all. IIDTV is just a sharper image - but 
not that much sharper. Going to a movie 
theater to see an image that is 20 feet 
high and 40 feet long while sitting with 
a thousand people in a room is a very 
different experience from watching TV - 
even HDTV - alone at home. Content is 
much more influenced by market forces 
than by technology. Stuff made for tele¬ 
vision is different because the market 
is different. It’s free for one thing; people 
are less discriminating about what they 


hut it’s all relative, of course. On my first 
him, THX-1138, there was a very, very 
small crew. I mean, it wasn’t two people, 
but it was less than 20, so it was a very 
small group. It was made with very, very 
little money. Now we have things like 
Hi-8 and Photoshop. Some of the special 
effects that we redid for Star Wars were 
done on a Macintosh, on a laptop, in a 
couple of hours. And they look exactly the 
same because they’re intercut with the 
old shots. Obviously, they were done by 
somebody who’s brilliant. But at the same 
time, the mechanical technical where¬ 
withal to do it exists today. 1 could have 
very easily shot the Young Indy TV series 
on Hi-8. Young Indy looks like big, giant 
movies. 1 mean, the quality is just as 
good; no one would have known the dif¬ 
ference. So you can get a Hi-8 camera for 
a few thousand bucks, more for the soft¬ 
ware and the computer; for less than 
$10,000 you have a movie studio. There’s 
nothing to stop you from doing 212 ► 
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^ 211 something provocative and signifi¬ 
cant in that medium. 

So why aren't there more guys in garages 
doing great movies? 

Tt’s hard. Why aren’t there more people 
writing great American novels? I mean, 
that’s what it comes down to. All the 
stuff is there. Everybody in this country 
who has graduated from high school, in 
theory, should be able to write the great 
American novel. Why don't they? Or at 
least a bad, steazy novel that can sell for 
hundreds of millions of dollars to the 
fitm industry. 

That they're doing! 

Yes, but not even many people do that. 
The thing that stops it now is the market¬ 
place, the distribution thing. Of course, it 
Lakes talent and courage and most people 
don’t want to attempt it, but you’re going 
to find more and more people - especially 
as the Internet-cable configuration begins 


to become more accessible - start doing 
iL. Once distribution Trees itself up and 
more people have access to the distri¬ 
bution channels, you’re going to find 
more people doing that; if you can sell 
a K view-on-demand” movie for 50 cents 
and it cost you $50,000 to make, you 
could find enough people - 100,000 - who 
will watch it. The big problem is doing 
marketing and trying to figure out what 
your thing is; but if you can develop a 
channel that has a certain cachet to it and 
if you can continually pump that kind 
of material out, you’ve suddenly got your¬ 
self a channel. 

We've heard this promise before in the 
technology of the '90s - interactive, 
CD-ROM stuff. What happened to that? 

Thai was a nonidea to begin with. 

Yes, but you guys at Lucas were pretty 
involved with it on some level. 

We have a games group. Interactivity is 
games - how hard is that to figure out? 
Everybody said, “Welt, you’re going to 


have to have interactive movies.” You 
don't have to have interactive movies. 
There’s games, and there’s movies. 

Movies are storytelling; you tell somebody 
a story. A game is interactive; you par¬ 
ticipate in some kind of an event with 
a lot of other people or with yourself, or 
with a machine. Those are two different 
things, and they’ve been around forever 
Games have been here since the Greeks, 
and so has storytelling. 

You don't think those two are going to 
cross over at all? 

No! Because by definition they’re differ¬ 
ent - storytelling and games are two 
different mediums. The fact that games 
are going to took more like movies, and 
youil be able to interact with cyberchar¬ 
acters that look very real, and youil be 
able to have conversations with them, 
thaL doesn’t suddenly make it a movie 
or storytelling. You’re using the same 
techniques that you’re using to make 
movies in a game environment, but it’s 

by market forces 
digital technology 
ever before." 

still a game. I don’t care how you do it, 
once you have no story to tell, it’s differ¬ 
ent. If I’m interacting, then that’s a whole 
d i fferent kind of experience. We’re La 1 k- 
ing, and I don’t know what you’re going 
to say; you don’t know whaL Pm going 
to say. If 1 punch you in the nose, 1 don't 
know what the reaction is going to be 
because it will be different every time it 
happens. That’s a game. If I’m telling a 
story, and the interest in il is the fact that 
I’m telling you something, and you are 
listening because I can tell it to you in an 
interesting way, that’s why you’re there. 
Psychologically, it’s a different kind of 
experience. 

We agree they are different, but perhaps 
there's some imaginable hybrid. I don't 
know how big a possibility space it would 
be, but I could see semidirected stories. 
Like improv dinner theater where you 
become part of a mystery while you eat. 

It feels like something in between a story 
and a game. 


"Content is more influenced 
than by technology. Yet 
allows a bigger scale than 


Yes, but it’s so marginal. You’re doing one 
for one reason and another for another 
reason. I mean, that’s the difference 
between playing catch with your son and 
reading a book. You’re doing them for two 
different reasons. The idea of combining 
reading the book and playing the game 
isn’t that interesting. It’s like trying to 
swim and fly at the same time - um, I 
guess they call that diving. 

Is there any technology you're working on 
today that has the potential to revolution¬ 
ize film a few years from now? 

We are still pushing the envelope to get 
a really good and well-run all-digital post 
system. 

What's holding it up? 

We developed a system called EditDroid, 
but we didn’t want to be in the hardware 
business, so we sold it to Avid. They are 
focused on the mass market. It’s a matter 
of getting their enthusiasm for something 
that is considered to be a high-end item, 
even though obviously it would trickle 
down into Lhe mass marketplace. In 
EditDroid we were able to store over a 
million feet of film, it advances every 
year, but we always need more storage. 
This [holding up pencil] is an imaginary 
magic wand. You wave it and it does 
whatever you want. It could be a black 
box - only it has to be something that 
would help you and not help others. What 
would you have it do? 

That’s hard, because most of the things 
1 do are to help others. 

Well, it could be that editing system you 
always wanted. 

If I could have thai magic wand, I guess 
what I’d love to have is infinite storage. 

You think a lot about education - indeed, 
you have been producing educational 
materials. You even wrote an essay on 
education for this magazine ("Access 
to Education," Wired 2,09, page 92), Do 
you think that the online networks and 
educational software that currently 
complement schooling will ultimately 
replace it? 

You need an educational system. T can’t 
fathom how it would work without one. 
One of the more important parks oT 
education is socialization - learning Lo 
cooperate and work with other people, 
particularly in the workplace. Inter¬ 
personal relationships arc very cru- 21 6 ► 
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Lucas 

-<212 cial to the educational system, and 
they need to be done in a communal envi¬ 
ronment, which means you will always 
need an educational system. 

Like a lot of kids who read science fiction, 
I thought I knew what the future looked 
like - it was stainless steel and clear plas¬ 
tic. Yet, one of the most surprising things 
about your vision of the future in Star 
Wars was that it was filled - for the first 
time - with grime and dirt and wear and 
tear and cheery dilapidation, it took 
the sterility out of the future,This high 
tech lowlife changed how a lot of people 
thought about the future. That was a very 
profound insight; where did it come from, 
and when did it come to you? 

I wanted to Leil a story. ! wanted to make 
sure that what 1 was doing was not con¬ 
strued as science fiction: This was space 
fantasy. This was like opera. This was 
a genre of fairy tales or mythology. But 


although it was completely made up, at 
the same time it had what Kurosawa 
would say is “immaculate reality.” If you 
are going to strive for immaculate reality, 
obviously everything is kind of dirty in 
the real world, and everything is kind 
of heal up, and everybody doesn’t drive 
around in a brand-new car. Star Wars is 
a completely made-up universe; it doesn't 
hold to any scientific rules, really. Bui at 
the same time, it is veiy logical in a cer¬ 
tain kind of clock way. Once you’ve sel up 
a particular ki nd of rule, you don't break 
that rule, so 1 was very careful to make il 
as realistic as possible even though it is 
a completely fantasy world. 

I've heard you buried a time capsule here 
at Sky walker Ranch. An interesting fact 
about time capsules is that a significant 
portion of them are lost, even within 10 
years of being buried. Are you are sure 
you know where it is? 

Yes, it is in the corner of the building. 

Do you know what's in it? 


I don’t blow everything that’s in it. There 
are a lot of artifacts from Star Wars , and 
from the company. It's just trivia stuff, 
basically. 

When is it due to be resurrected? 

Never. 

Never? 

Well, 1 mean it’s for some archeologist 
2,000 years from now to discover. There is 
no point in raising it. We have an archive, 
over there [points out the window to 
another building], and il is very big. But 
after a few hundred years it will be gone, 
so the only thing left is the time capsule. 
Why did you make it? 

I don’t know, just for the fun of it. When 
we are all gone and the microbes have 
taken over, and they begin Lo speak and 
think and do things that we have done, 
they will dig it up some day, and say, 
“Look, humans were here 
You have a pretty extensive library here, 
which is a bridge to the past, and you 
have a time capsule, which focuses our 


attention on the far future. That extreme¬ 
ly wide span of attention is very unusual 
for a modern American. Where did that 
come from? 

I’m a history buff, I started out in anthro¬ 
pology. 1 am very interested in culture. 
Most of what 1 do centers on that. 

If we gave you one round-trip ticket to go 
to the past or to the future, which way 
would you go? 

Well - that's an interesting question. That 
would be a struggle for me. Can 1 get two? 
Boy, I don’t know. Pd probably go to the 
future. 

How far? 

At least 1,000 years, 

Why 1,000? 

Because iny feeling would be that if I 
went too much further it would lie incom¬ 
prehensible. A thousand years isn’t going 
to be that different. I would at least have 
some kind of sense of what it was I was 
looking at. If 1 was born 1,000 years ago 
and I came here, it would be pretty amaz¬ 


ing, but it wouldn’t be so much so that 
1 couldn’t sort of adapt. If you brought 
someone from 5,000 years ago, they prob¬ 
ably could not adapt. It would be so over¬ 
whelming that they would be aL a loss. 
Well, one thing they will probably have 
1,000 years from now is virtual personal¬ 
ities that are viable, bankable commodi¬ 
ties. If somehow you had a 3-D digital 
Luke Sky walker, you could be putting him 
into movres for the next 100 years. 

That’s whal Pm doing anyway. I can put 
Yoda in a hundred movies. 

You can rent him out? 

I can put. him in the next Jim Carrey 
movie if I want to, I could work him just 
like an actor. Conceivably von can get to 
a point where you can create a character 
that anybody can use, and yon can put 
him in any kind of an environment. 

Kermil and some of those characters are 
Lhe same way. Bugs Bunny, though not 
quite digital, could be a digital character. 
He looks as much like a digital character 
as Woody or Buzz highly ear does, and 
they would argue about who is Ihe better 
looking of the group. 

So how do you imbue them with spirit, 
and soul? 

It’s no different than what Tolstoy did. 

You are going to be able to take Anna 
Karenina, turn her into a three-dimen¬ 
sional person, and put her into a particu¬ 
lar environment instead of just a hunch of 
words on a page. The fad that eventually 
you’l l have artificial intelligence that will 
be able to take on a particular persona is 
a whole other issue; it won’t happen in 
our lifetime, so Pm not loo worried about 
it. But we will be able to create the 5-D 
character. That’s going to happen in a few 
years. The 3-D character is animated by 
a human being to make it react in a par¬ 
ticular way, and that’s Tolstoy. The real 
question is when that character starts to 
think for itself ... 

Who owns it? And who owns what it says? 

It’s not a matter of who owns it, but what 
are you going to do with it? How are you 
going to relate lo it? What happens if you 
fall in love with it? The question will be 
when do they start asking for their own 
rights? They’ll say, “1 have as much right 
to be here as you do, and the problem 
with these humans is that are they are too 
dirty.” And they will. 217 ► 


"There's games, and there's movies. 

Movies are storytelling. A game is interactive. 
By definition they're different." 
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Lucas 

< 2\6 Speaking of digital characters, why 
did you sell off Pixar? 

1 had Pixar for 10 years. At thal lime it 
was primarily a hardware company that 
developed a lot of technology: digital 
printers, the first nonlinear editing sys¬ 
tem we developed, high-speed graphics. 

I wasn’t particularly interested in being 
in that business. Pm a movie company. 
But I had companies that needed those 
technologies, Industrial Light & Magic 
and Lucasfilm. A couple of guys at Pixar, 
Ed Catmull and John Lasseter, wanted to 
do computer-animated movies. There was 
a lot of investment that had to be made 
there, and I wasn't really interested in 
spending $50 million developing animated 
films. I would much rather take that $50 
million and develop a game company, or 
a lot of other things, than push the spe¬ 
cial-effects company. It was basically a 
hardware company with a couple of guys 


whose hearts were into the animated 
films. So they w ent off, and Steve [Jobs! 
bought it, and after a few years Steve sold 
the hardware company to somebody else, 
and he look John and Ed and a few of 
those guys and said, “OK, I want to make 
movies, too, so let's all gel together and 
make movies/* and that's really where it 
started. ILM is exactly like Pixar, except 
we don’t do animated movies. We do ani¬ 
mated pieces in feature films. 1 didn't 
need two companies that were doing the 
same thing. 

You've listed Japanese samurai films. 
Flash Gordon serials, and Joseph Camp¬ 
bell as the influences that inspired you 
while writing the first Star Wars trilogy. 
As you begin this prequel series, are you 
finding any new sources of inspiration? 
The influences l use are just the way 
1 live my life, A lot of this stuff I've been 
gathering since 1 was in college; the basics 
were done 20 years ago. In the case of 
Star Wars I had studied mythology in my 


cultural anthropology class for a year, 
so I knew something about it } but then 
I went back and started doing a lot more 
research in that area, and in history. I 
just keep going through it. Em obviously 
reinterpreting it for today, but the core 
of it is actually pretty old. 

At one time you said,"Technology won't 
save us." Do you think technology is mak¬ 
ing the world better or worse? 

If you watch the curve of science and 
everything we know, it shoots up tike a 
rocket. We're on this rocket and we’re 
going perfectly vertical into the stars. But 
the emotional intelligence of humankind 
is equally if not more important than our 
intellectual intelligence. We're just as 
emotionally illiterate as we were 5,000 
years ago; so emotionally our line is com¬ 
pletely horizontal. The problem is the 
horizontal and die vertical are getting 
farther and farther apart. And as these 
things grow apart, there’s going to be 
some kind of consequence of that. 


So would you say your films are a bridge 
between those two curves of emotion 
and intelligence? 

Storytelling, art, mythology has always 
been an attempt to bridge that gap. I'm 
not doing much better than Sophocles did 
(if 1 could only aspire to that level). Even 
a her Freud, we're still bouncing around 
with so little sense of what controls that 
intellectual part. But Pm very optimistic. 
We managed to gel past a nuclear era 
that was the perfect example of a stupid 
caveman with a club, a club that can 
destroy the planet. You can't keep the 
intellectual side going without expanding 
emotional intelligence, too. Intellectual 
intelligence is not fair. It just gives you a 
bigger club. It doesn't at all tell you how 
to use it. We’re still just figuring out how 
to make a bigger club. 

A futurist in our magazine said Yoda was 
his hero. Who are your heroes? 

1 won’t answer that. It's too revealing. 
Yoda is just one of my kids, m m m 


"The curve of science shoots up like a rocket. 

But we're just as emotionally illiterate 
as we were 5,000 years ago." 
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Pay Whom Per What When, Part I 


Message 44: 

Date: 2.1,97 

From: <nicholas@media,mit.edu> 

To: <1 rewired,co m> 

Subject: 

When you fly your dog across the Atlantic, 
you pay a fixed fee. By contrast, inter-Euro¬ 
pean airfare is determined by your dog's 
weight. Now, imagine that you couldn't buy 
an individual airline ticket for yourself or 
your dog. Instead, suppose airlines offered 
an annual pass that covered an unlimited 
number of flights. Or, imagine that you 
could buy individual tickets and the price 
was determined by your weight. 

Americans can't seem to comprehend 
the British National Health Service, yet they 
pine for the simplicity of Steve Forbes's fiat 
tax. We hoid strong if seldom consistent 
views on how we should pay for things. 

The digital world has created an oppor¬ 
tunity to totally rethink billing methods* In 
turn, we will be forced to revisit the funda¬ 
mental concepts supporting service cost 


and customer value. Most debates today 
on whether and how the Internet should 
be tariffed are mere reruns of debates that 
already have been played out in the world 
of atoms. Tomorrow's debates will be differ¬ 
ent. They will focus on issues unique to the 
world of bits. Unlike atoms, bits aren't con¬ 
sumed by consumers.They can regenerate 
-infinitely. 

Subscribing to subscription 

During the next few years, we will witness 
an explosion of payment methods. Yet, 
unlike the 40-odd calling plans offered 
by your cellular telephone provider today, 
payment plans will combine two principal 
ideas: flat fee and pay-for-use. Neither of 
these is superior to the other, but we'll see 
innovation in both. 

The mind-set of most netizens, both 
consumers and service providers,supports 
a flat fee - a fact the European telcos still 
don't understand. But the digerati are at 
fault as well for not recognizing the rush 
toward pay-for-use. Both can, and will, ben¬ 
efit the consumer. 

From the consumer's point of view, there 
are two apparently contradictory arguments 


in support of flat fees: certainty and seren¬ 
dipity. People like to know in advance what 
something will cost, even if the flat fee 
results in a cost that may be higher than 
they would have paid "by the meter/' Also, 
people want to browse, window shop, or 
find some unexpected treasure without the 
sound of a meter ticking. 

From the seller's point of view, flat rates 
offer even greater advantages. First, cost 
savings. Fifty percent of the price of a phone 
call covers billing - the cost of a call is cut 
in half right away by changing billing rates 
to a flat fee. Second, the relative certainty 
of income.The cost of a magazine subscrip¬ 
tion -typically much less than the price of 
a year's worth of newsstand issues - serves 
as an excellent example. The information 
provider is guaranteed a certain amount in 


sales and, further, gets paid in advance - 
both of which help cash flow.The more the 
provider has to invest in advance of sales, 
the better this appears. 

Marginal marginal costs 

The flat-fee concept is particularly desirable 
when marginal costs to the supplier remain, 
well, marginal. Europeans are astonished by 
the American practice of refilling the cus¬ 
tomer's coffee cup for free - try that on the 
Piazza San Marco or Champs-lrlysees. Yet 
the marginal cost of an extra cup of coffee 
is low, making the practice well worth the 
price, given the possibility of attracting new 
customers - even those who don't drink the 
extra coffee. In the world of bits, marginal 
costs are often indistinguishable from no 
cost. Once a user consumes a few bits, why 
not let him or her have a few more for free? 

What if the marginal cost to a supplier, 
who offers increased use, was actually 
negative? The increasing incidence of adver¬ 
tising on the Net makes this a growing 
possibility, so much so that I predict within 
three years few people will pay their local 
ISP for Internet access, and potential high- 
value customers will be paid to surf* 


Digital dumping 

Japan consistently has been accused of 
dumping, whether it's supercomputers or 
semiconductors.The complaint results from 
the al legedly predatory practice of taking 
huge losses until the competition is oblit¬ 
erated, at which point a completely monop¬ 
olistic position can be taken resulting in 
exorbitant fees. American trade associations 
cry foul. Congress is never far behind* 

Yet Netscape emerged and gave its 
browser away for free. Now, with 70 percent 
of the world's market share, the company 
charges US$49 and up per copy. Not a peep 
from anyone. Is this because Americans 
whine about dumping only until we do it 
successfully? No. It's because there is an 
unspoken acknowledgment that the rules 
of trade have changed. Bits aren't sold the 
same way atoms are sold. 

Netscape introduced an entire new class 
of payment. Instead of a one-off payment 
for a given capability (x) or a usage-indepen- 
dent subscription (x/f), Netscape pioneered 
the Idea that what you pay for is effectively 
the rate of change in functionality (dx/df, 
for the left-brained)* 

All forms of usage-independent pricing, 
however, have their downside. If you use 
something rarely, why pay a monthly over¬ 
head? As someone who drives little, I find 
the Swiss and Greek systems of annual road 
fees far less attractive than the French and 
Italian toll systems where you pay as you go. 

Afas, the cost-savings argument of a fixed 
fee is rapidly disappearing for suppliers. 

This is due to the falling price of computer 
cycles and the introduction of new forms 
of electronic payment, both of which help 
reduce the cost of transactions to virtually 
zero. To day it costs a dollar to process a 
check and 25 cents to handle a credit card 
transaction. When payment systems cost a 
penny, the case for fixed-fee quickly erodes. 

However, the real driver for pay-for-use 
is more subtle: it is the opportunity to tie 
payments more closely to customer value, 
as discussed in the next issue, m m m 

This article results from conversations at 
CSC Index Vanguard meetings with Richard 
Pawson (rpawson@csc.com). Pawson , who 
coauthored much o f the text , is director 
of research for the CSC Index Foundation. 

Next Issue: Pay Whom Per What When f Part II 


There is an unspoken 
acknowledgment that the rules of 
trade have changed. Bits aren't sold 
the same way atoms are sold. 
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MEN ARE FROM EARTH 
WOMEN ARE FROM EAR! 


END OF STORY. 
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